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AN ALTERNATIVE CLASSIFICATION AND PROFILE
TYPE MAP APPLIED TO THE HOLOCENE DEPOSITS
OF THE BELGIAN COASTAL PLAIN (*¥)

by Cecile BAETEMAN (%)

ABSTRACT. - The renewed mapping of the Belgian coastal plain met with difficul-
ties concerning mapping units. The objections against the classical triparti-
tion Calais-surface peat-Dunkerque are explained and proved by means of analysis
of literature. The new lithological classification (BARCKHAUSEN et al.) and its
advantages are described. Application of the new method is shown in 2 different
Holocene profile type maps of the western part of the Belgian coastal plain.

1. INTRODUCTION,

Until now Holocene geology of the Belgian coastal plain
never has gone through a thorough research. The Holocene or '"Sys-
téme Quaternaire supé@rieur ou Moderne' on the most recent geologi-
cal map of Belgium, made by Mourlon and dated from 1895 is divided
into

alp 2 Argile des polders supérieure

alq Sable meuble, jaune a Cardium

alp 1 Argile des polders inférieure

alr 2 Argile sableuse grise passant au sable,

dit sable mou supérieur

t Tourbe

alr 1 Sable fin, plus ou moins argileux

grisitre, dit sable mou inférieur.

About 1950 soilmapping started to investigate the geology
of the coastal plain in a more detailed way. The soilmaps clearly

give an exact picture of the spreading of the upper and most recent
sediments.

The deeper Holocene sediments were hardly considered.
Only some vague ideas were supposed because of lack of exact infor-
mation. The only existing data about the deeper sediments were co-
ming from a series of drill holes carried out during the years 1930
and accurately described by HALET. However it never was taken into
account that these borings were all located along the coastline, an
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(%) This article is part of a PhD thesis entitled "De Holocene ontwikkeling
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area with its own specific characteristics. Yet the data were con-
sidered representative for the entire coastal plain.

2. PROBLEMS WITH REGARD TO MAPPING UNITS,

Since 1975 a boring campaign started in the western part
of the Belgian coastal plain to investigate the complete sequence
of the Holocene sediments and to draw up a new geological map. The
choise of the stratigraphy and the mapping units however led to se-
rious problems.

Normally a legend is based on the existing stratigraphy of
the area. In Belgium the Holocene sequence is divided into 3 units,
viz.Calais afzettlng, oppervlakte veen, Dunkerque afzetting (trans-
gressie). THis tripartition is also used in northern France and in
the legend of the Dutch geological map. Although it may appear self-
evident that this classification and terminology could be applied
here as well, further inquiries showed important problems concerning
that tripartition.

As a basic principle it was admitted that the mapping units
should be clearly recognizable in the field. They must not be units
which can only be distinguished by means of "laboratory-limits"
like e.g. 14-C data (HAGEMAN, 1963).

The mapping units must be representative for the entire
coastal plain and besides they should give as much lithological in-
formation as possible. Moreover one should consider that mapping
a coastal plain is nearly exclusively done by borings; in fact iso-
lated points which have to be correlated.

When taking into account these principles, it was obvious
that the existing stratigraphical classification based on Calais
and Dunkerque could not longer be considered for several reasons.

One of these reasons is the indistinct stratigraphical mea-
ning of the names Calais and Dunkerque. They have been used by va-
rious authors with apparently different meanings in different stra-
tigraphical systems. This led to serious confusion. This confu-
sion will appear from the following historical review. The diffe-
rent classifications in which Calais and Dunkerque appear are illus-
trated in table 1, 2 and 3.

3, THE STRATIGRAPHICAL MEANING OF THE NAMES CALAIS AND DUNKERQUE
THROUGHOUT THE LITTERATURE.

3.1. THE ORIGINAL MEANING OF THE NAMES CALAIS AND DUNKERQUE
IN THE STRATIGRAPHY.

In his work "Recherches sur les terrains Quaternaires du
nord de la France'" from 1924 DUBOIS subdivided the Flandiien in 3
deposits : Assise d'Ostende, Assise de Calais, Assise de Dunkerque.
DUBOIS described the deposits on a pure lithological base, but de-
fined them according to the molluscs. The Ass.ise de Caladis is de-
fined as a bluegrey sand from the coastal plain occurring between
-15m and Om and characterised by Zirphaea crispata and Ostrea edulis
but without Mya arenaria. The Assise de Dunkerque is defined as sand
with Cardium and polderclay with Serobicularia and Mya arenaria, histo-
rically dated (III - XIII century). In that lithostratigraphical
classification DUBOIS has a great interest in the content of molluscs.
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In that way he identified sometimes the Assise de Dunkerque ‘as
"zone paléontologique 3 Mya arenaria”.

In reality this zone corresponds to a very recent deposit
as Mya arenaria invaded the European coasts during the 16th and 17th
centuries (HESSLAND, 1945).

DUBOIS did not consider the peatlayer occuring between the
Assise de Calais and the Assise de Dunkerque as a separate unit,
but joined it to the Assise de Cafais. Moreover he described the
peatlayer as a theoretical boundary, difficult to recognize.

3.2. CALAIS AND DUNKERQUE IN THE BELGIAN STRATIGRAPHY.

CORNET (1927) is the first author two introduced Calais
and Dunkerque in the Belgian stratigraphy in a pure lithostratigra-
phical sense, followed by HACQUAERT who already made some changes
in the original classification by adding the peatlayer to the Assise
van Duinken ke, without any comment.

The first important change in the stratigraphical meaning
of the mames was brought by BRIQUET (1930) who used #landiien and
dunkenquien to indicate transgressions, sea-level rises and the pe-
riod of sedimentation. BRIQUET did not pay attention to the sedi-
ments themselves, because he considered that the coastal plain was
build up by two consecutive transgressions : the transgression marnine
flandrienne and the transgression muwine dunkerquienne. The name Calais
was not mentioned in his work.

HALET (1931) was the only Belgian author who could not
agree with DUBQOIS' stratigraphical system. He pretended that it
was impossible to subdivide the sediments of the coastal plain in
deposits, because of the lack of sharp boundaries. According to
him the peatlayer could not be considered as reference-level for the
limitation of the deposits.

Although HALET was one of the few geologists who disposed
of accurate information with exact observations, his statement never
was taken into consideration in future research.

The investigation in the coastal plain however attests the
influence of BRIQUET, like for instance the numerous works of
TAVERNIER (1938, 1943, 1946, 1947, 1948a, 1948b and 1954), who took
most of BRIQUET's ideas, at least in the beginning.

TAVERNIER neither did not look very close to the meaning
of a stratigraphical classification and its terminology. In 1938
and 1943 he used Flandiiaansche transgressdie and Duinkerkiaansche trans-
ghessie whereby he paid great importance to the chronological position
of especially the Duinkerkiaansche transgression. The name Calais
is not mentioned here as well, but TAVERNIER prefered the termino-
logy sables pissands introduced by GOSSELET (1893) and used by
BLANCHARD (1906) and BRIQUET (1930). Only in the article of 1946
the Assise de Calais appears. However the meaning of it is not very
clear, because in his classification, called Chronologie du Quaternaire
the Assise de Calais is described as a 11tholog1ca1 unit belonging to
a transgression. The accompanying table (cf. table 1) representing
a chronological classification with a depth-scale and based on litho-
stratigraphical units gives evidence of the problems about setting
up a stratigraphical system for the Holocene and the confusion that
exists about the meaning of the terminology. In the same article
the Assise de Dunkerque is not mentioned, but in the table TAVERNIER
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Subdivisions du Flandrien en ¥Flandre

Asgise Dépodts actuels.
de Sables marins (XI11* sitcle).
So! médidval.
Dunkerque Sables marins (du Jile u Viile sicle)
Sol gallo-romain.
Assise Dépoéts poldériens et marécageux Cordon littoral
de (sable gris bleu, argiles de polder, des
Calais tourbes néolithiques). Pierrettes
Sables Limon Tourbe profonde
de de Coquelles
Assise Leflinghe d’'Ostende
a Argile d'estuaire de
d’'Ostende Corbicula Sable d'OstendejUoquelles (4 E. primigenius)
4
Corbicula

elieuae el l
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DUBOIS 1924

Nr
uit Beschrijving der lagen Assise van :
Tabel I
4 Polderklei en Jong Cardium:zand . . . . . Duinkerks
3 e e e e e e e e e e e e e e
2 Fijnkorrelige afzettingen (leem en zand) . .  Kales.
1 Grove aizettingen met Corbicule fluminalis,  Oostende.

;y\f'

P o

Kz

D —

i Fig. 3.
Schematisch dwarsprofiel door de Viaamsche Zeevlakte.
Q@ = Lagen der Assise van Oostende ; K = Lagen der Assise van Kales.

Deze gasn over tot Leemen L neer het binnenland toe. # = Turf ; z = Zand
met Cordium edule ; p. k. = Polderklei; d = Duinen ; 8 = strandafzettingen.

HACQUAERT 1930



Systame Holocéne (I{0). -

Plaine maritime,

Ho. Sables éoliens

argile des polders {alp),

(dunes V),
sahles

marins (alq) et tourhe (1).

Intéricur du pays.

Ho. Sables éoliens (V), dépots
des pentes (ale), travertins (ff),
limon de crue (alm), alluvions,
parfois -tourbeuses, du fond des
vallées (alf), tourbe (8) et limo-
nite (af).

Systéma Pidistocane (Q).

PLEISTOCENE SUPERIEUR (Q#).
Plaine maritime.

Q2. Sables 4 faune
limons.

marine et

Intérieur du pays,

Q2. Limons divers et sables flu-
viatiles, A la base, gravier et
cailloutis.

Faune froide : Elephas primige-
nius, Rangifer tarandus.

PLEISTOCENE INFERIEUR (Qf),
Q1. Graviers, cailloux, sables et glaises fluviatiles, ‘limons.

Faune chande: Elephas Troguntheri, Rhinoceros Merckii, Corbicula

fluminalis.

LEGENDE GEOLOGISCHE KAART BELGIE 1929

HALET 1931

INDEELING VAN HET HOLOCEEN

. i . .
-+ 1000 suBATLANTISCH  DWinkerkiaansche X‘f’z';?!&%?a:‘!?uuzggieemﬁ:?:lg‘;l‘(ferklei)
transgressie en jong atluvium ;
Verdrinken van het opperviakte-veen.
0 —
‘Vermoedelijke  QGrenshorizon van WEBER(?);
SUBBORBAAL Stiistand van de Veenvorming; e
o § — 1000 — plegelrljzing Stuifzandyorming(?)in d
:
=y . -
a 2000
w .
2 Asnvang van de vorming van
E — 30060 — opperviakie-veen in zeeviakte en
g vallelen:
Flandriaansche
. ATLANTISCH Afzetting van de «sables pissardss ;
— 4000 — transgressle  ‘yorming van oud-duintandschap ;
Opvulling der vallelon;
Mariene doorbrank van het Nauw
. van Kales,
~— 5000 —
— 6000 <
=
1 - 7000 —
8
5’ Lagere stand Veenvorming (pro perie veen op
% { — 8000 — BORBAAL van de groote diepte); stuilzandvorming
™ zeesplegel in het binnenfand,
a
= .
O §— 9000 — Engelend met continent verbonden

‘Doorlpopende hoogveenvorming op sommige plasisen, zooals op de Hooge Vemen.

TAVERNIER 1943

261



Helocine.

Argile et Sables supé-

< : Transgression i
+ 1000 - Subatlantiyue, RN rieurs des Polders, allu-
duvkerquienne | viong vocentes.
0 - .
= \ et du N Horizon d‘;a \\l'ul)t‘.r (!l).
2 Subloréa e iy % Fornntion de la tourhe
g — 1000 - mowrewent positif' | a2 cietace.
N
&
-
3
o | — 2000 -
2 Débul de Ja formation
= §— 3000 ~ Transgr de la tourbe de surface,
= Atlantique. ',"""‘ ! Ari.'ih- clgable inféy. des
[l Polders (sables pissards).

-~ 4000 - Alluvions anciennes.

- 5000 - (Formalion du Pas-de-Calais).
z | — 6000 -
o)
g
g — 7000 - Tourbe de grande pro-
porea e 1 e ) SO .
21 __ 8000 - res ads diglacinive.  Greysement
4 des vallees hioloetnes.
§ — 9000
o (Angleterre reliée au continent).

Plaine maritime belge.

G. DoLLrus,

A. Ruror, G. Dunors,

P, Haner,

R. TAVERNIER,
1946

1884 1897 1924 1931
° r
Remblai y » Moderne » ; « Flandrien sup.» ;  « Moderne » Argile
t (Asgise | . - | supCrieure
—————— | . de Dunkerque) | Argile supérieure|  de Polders
i Argile | {Post-galle romaine) | |
i o | s | et Tourbe i .
supérieure
-5 e w « Flandrien | | ,
] - Modernie 4 tourbe | moyen = | Tourhe
| | (Assise de Calais) | ;e surface
ll ————— { Tourhe ‘l ——————— : S— N
% 1 { « Flandrien » |
______ i 1 |
-10— rnaire | . .
10—« Quaternaire | il Sables pissards Il Assise de Calais tAssise de Calais
| « Flandrien»
i : : (sables pissards) :
supériear » : marin : i } (Holocéne)
|
15— ; avee } “ l;lsapdrie; - I Couel } _____
. inférieur » Jouchies \ _
ll Cort =(Assisc d'ostende) | | de Dissages I Zl(?x;?o::lll’:xﬁ
rbicula sahlo- "t niventy
| | A sable |l limoneuses | ;*t e
|V pninatis | de‘(l.pﬂingue ()| avec sones ‘ﬁrof%‘rx]x«‘le
wininalis niveau * tourbeuses T
0 : ! «{u :u 'l‘mlxlr]n)x ; ou gravelenses : (Tardiglaciaire)
- 20— do Goyuelles .
| a | | P ——
| ! 1 ]
—————— 1 i { | Asgise d'Ostende
1 labase | |
« Quaternaire II ll || : a Corbiculda
-%5—| inferieur » | I B sabte | |
| | | Assise d'Ostende | fuminclis
o) | d'Ostendé | 1
Sable marin | | | |
v i | 1 | (Interstadiaire
avee 1 | | |
Corvicuta | ! : | Wirm)
- 30— i .
fAuwminalis 1 | ! ! .
' I - TAVERNIER 1946
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Lithostratigraphische Parallelisierung
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Landzijde

Zeezijde

Afzetting van
Duinkerke

Subatlanticum

veen van Nieuwmunster

Atlanticum en Subboreaal
5064 B.P. (14-C op veen)

Afzetting van

Zuienkerke Atlanticum
vdor Afz. v. Afzetting van . ce s
Atlanticum (waarschijnlijk)
11000 Meetkerke Houtave ( Iniii
B.P.  N-m-m-=
V Afzetting van Tardiglaciaal
: Wenduine 11349 B.P. (14~C op schelpen)
T
] .
Afzetting van .
! hsel
' Uitkerke Welchse
Afzetting van
Oostende Eem
DE BREUCK, DE MOOR & MARECHAL 1970
‘The main lithostratigraphical
subdivision applied to the sedimentary
sequence in the Groningen coastal area
Duinkerke* .
Member NORTH SEA GROUP
Coastal Barrier foland SIS
Member 1\ Meraber
Calais
M
omber GRONINGEN

In the Calais Member four beds are distin-
guished : Calais I, II, III and IV; the Duinkerke
Member is differentiated as Duinkerke 0, I, IT and
II1. The fluviatile equivalents in the perimarine
area are the Gorkum and Tiel members, respec-

tively.

The following correlation is accepted (B. P. Hage-
man, 1969; A. Verbraeck, 1970) :

Duinkerke Il 1150 years B.P. and later Tiel IT
Duinkerke II 1700 - 1350 years B.P. Tielll
Duinkerke 1 2550 - 2050 Tiel 1
Duinkerke 0 3450 - 2950 Tiel 0
Calais 1V 4550 - 3750 Gorkum IV
Calais m 5250 - 4750 Gorkum ITI
Calais o 6250 - 5250 Gorkum Il
Calais I 7950 - 6450 Gorkum 1
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FORMATION

[l clastic tidal deposits
peat

-~ non-erosional unconformity (occasionally with

vegetation horizon)

ROELEVELD 1974



TaBLE 2 The chronology of the Holocene

14 l;oc TIME INTERVALS
Conv. € +
1 H AGE transgressive years
stc:‘f e regressive | 8P  |AD/BC
y. B.P. Dunkerque {i1-B 750 1250
N i 0 11000
1000 goo
SUBATLANTIC 600
300 AYf
L 2000 50 8C
Dunkerque 1-8
R 308 | 5
L -
L 3000 - Junkerave 1A J2075 [1025
3225 |1275
3500 | 1550
3675 |1725
L 4000 - SUBBOREAL 13950 |2000
: 2250
2550
2750
- 5000 3050
. 5225 13275
Calais t1
- 6000
4300
ATLANTIC <3 4500
Calais 1
L 7000 - I
- 8000
BOREAL
- 9000
PREBOREAL
- 10.000
ROELEVELD 1974

Lithostratigrafie Ouderdom

Formatie Laagpakket
Afzettingen =
van ©

WESTLAND Duinkerke Ly

1500 B.C. Q@
and -

FORMATIE Holl veen 2000 B.C. a
Afzettingen t
van =

lai 2
Calais 6000 B.C.
Elbow
Afzettingen

ZAGWIJN & VAN STAALDUINEN 1975
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La tourbe de "Grande Profondeur"

Boréal — début Atlantique

La transgression Flandrienne

5500 & 2300 av. J.C.
Assise de Calais (sables pissards)

La régression Pré-Dunkerquienne

fin de la période atlantique
= les dunes d'Adinkerke - Ghyvelde
- la tourbe

la transgression Pré-~Romaine

fin de 1'Holocé&ne moyen

Les transgressions Dunkerquiennes

1. La transgression du Dunkerquien I
I1e s, av. J.C. - Ier sidcle

2. La régression Romaine
Ier - IVe sid&cle

3. La transgression du Dunkerquien 2
IVe - VIIIe sigcle

4, La régression Carolingienme
ViIIe - XIe siscle

5. La transgression du Dunkerquien 3
= Transgression du D 3a : XIe sigcle
~ Transgression du D 3b : XIIe si&cle

Les polders historiques

OZER 1976

Transgressive "
. B8P regressive
y.- 8 phases C years
- DII-B ... o
1000 oo QI8 - o s ]
sUBATLANTIC [~ prr 1250
----------- 1650
D
—2n00 : 2000 -
-3000 -]
L1000 SUBBOREAL ]
640
5000 100 T
5310
5590
6000 -]
ATLANTIC
7000 —
8000 —
BOREAL"
FBODO -
Ch logi i .
PREBORIAL ronological timescale
--10000 BAETEMAN 1978




replaced it by Angile supérieure des Poldens. The surface peat is only
described as representing a stand still in the sea-level rise be-
tween the transgression flandrienne and the fransgression dunkerquienne.

In 1947 on the contrary, TAVERNIER considered the surface
peat as an apart unit, but the Assise de Calais and the Assise d'Ostende
are brought together in one chronologically determined unit. The
Assise de Dunkerque is described as "invasion marine du 4e siécle”

In the following articles of TAVERNIER (1948a, 1948b, 1954)
no changes worth mentioning are occuring.

This analysis of TAVERNIER's work shows that no logical
consistency in the stratigraphical classification exists and that
the names Calais and Dunkerque have been used with several meanings.
But the further research on the Holocene was influenced precisely
by these publicatioms.

This was the case with the new classification presented by
MOORMANN in 1954 (cf. table 2) where lithostratigraphy, chronostra-
tigraphy, transgression and geomorphological units are occurring in
the same chronostratigraphical classification.

In the publication of TAVERNIER & MOORMAN (1954) the
Holocene is subdivided in a chronological system :

- 1'Holocéne inférieur

- 1'Assise de Calais

- 1'Assise de Dunkerque, subdivided in chronologically
determined transgressive phases.

The surface peat is not mentioned anymore.

* In the Belgian literature, the subdivision of the Holocene
is not very clear and inaccurate up till now, whereby no distinction
is made between chronostratigraphy, lithostratigraphy and transgres-
sion. The only constant in the classifications is the occurrence of
the names Calals and Dunkerque, however without any accurate defini-
tion.

3.3. THE INTRODUCTION OF CALAIS AND DUNKERQUE IN THE
STRATIGRAPHY OF THE NETHERLANDS.-

In 1960 DE JONG & HAGEMAN proposed a new legend for the
geological mdp of the Netherlands. The principle of profile Lypes
is here introduced for the first time. .The components of the pro-
file types are lithostratigraphical units, viz, Afzetting van Duinkerke,
Afzetting van Holland, Afzetting van Calais. The Afzetting van Duinkerke and
Afzetting van Calais were taken from the Belgian .literature, while
the Afzetting van Holland replaces the former term opperviakte veen.
These units were divided into (non formal) formations defined as
lithostratigraphical units, which in turn were subdivided into land-
scape types. .

In: 1963 HAGEMAN completed that proposition by introducing
several fevels allowing to make a clear distinction between litho-
logical units on the one hand and transgressions on the other hand.
In the new lithological classification the Fommatie van Holland. is sub-
divided in (formal) Members (to which the A{fzettingen van Duinkerke and
the Afzetiingen van Calais belong) which in turniare subdivided into
Beds and in which all the transgressive phases are placed.
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3.4. THE APPLICATION OF CHRONOLOGICAL CRITERIA IN THE
LITHOSTRATIGRAPHY.

In reality however this lithostratigraphical classifica-
tion of HAGEMAN is based on the succession of transgressions and
regressions. To compare and correlate the several transgressions
on a regional scale, the interfingering peatlayers have to be da-
ted.

An eloquent evidence of this new tendency is the article
of BRAND, HAGEMAN, JELGERSMA & SINDOWSKI (1965) on the subdivision
of the marine Holocene along the North Sea coast. UDinkirk and Calais
were considered as lithostratigraphical units, but the regional
correlation was based on 14-C data. The several transgressive pha-
ses, determined by 14-C data however, were also named Calais and
Dinkirk.

This new trend, whereby a lithostratigraphical classifi-
cation is set up on base of only age determination, is followed by
e.g. SINDOWSKI (1968) and HOFFMANN (1969). SINDOWSKI took the geo-
chronologically determined boundaries from the system of BRAND et al.
and used them to establish a lithostratigraphical classification in
another area. HOFFMANN also used 14-C data to subdivide the Holocene
of Sylt into Calais and Diinkirk which here got the meaning of deposits
of a transgression.

By using transgressions the Holocene is not subdivided
anylonger on a pure lithostratigraphical base and the names Calais
and Dunkerque get a chronostratigraphical meaning. The identifica-
tion of lithostratigraphical units with transgressive and regressi-
ve phases resulted in the application of chronological criteria for
the determination of the lithostratigraphical identity of sedimenta-
Ty units.

The use of 14-C data will gain more and more importance and
will be considered as one of the main elements in the lithostratigra-
phical classifications.

The publication of HAGEMAN in 1969 proves this tendency.
The lithostratigraphical units Calais deposits and Dunkirk deposits,
separated by the main peatlayer of the Holland peat are subdivided on ba-
se of transgressions which are dated and nominated as Calais I, II,
I1I,... and Dunkirk I, II, III,... . It is true Hageman points out
that the 14-C data should be considered locally.

Taking into account the stratigraphical principles, DE JONG
introduced in 1971 the formal terms Cafais Member and Duinkerle Member
which he subdivided into Beds, but which were defined on a pure geo-
chronological base. He took exactly the same timescale HAGEMAN pu-
blished in 1969 (to define the transgressions) as a generally accep~
ted subdivision for the marine Holocene without any comment on the
local character of the 14-C data.

In a new classification proposed by ZAGWIJN & van STAALDUINEN
(1975) again some changes in the stratigraphical terminology appear :
Afzettingen van Calais, Afzettingen van Duinkerke, Hollandveen. The latest is
described as the main separation between the older and younger depo-
sits. The use of a peatlayer as a correlationmethod in a lithostra-
tigraphical system is highly undesirable and leads to the intermixing
of chrono- and lithostratigranhy.

3.5. THE ACTUAL SITUATION IN BELGIUM.

The ambiguity about the stratigraphical systems and about
the meaning of the names Calais-Dunkerque also remained in Belgium.

270



In 1971 PAEPE subdivided the Holocene in Calais formatie and
Duinkerke formatie while he still used the Afzetting van Calais and
Afzetting van Duinkerke in the description of the profile.

The confusion is clearly shown in the article of GULLENTOPS
(1974) which even needs no further comment. The author devided
the Holocene sediments into

- transgressive Atlantic Calais-lagoons
- Subboreal Holland-peat
- Subatlantic Dunkerque transgressions.

In the article of Paepe et al. (1976) on the new definition
of Flandrian it became impossible to find out what Calais and
Dunkerque stand for. The authors wrote in one and the same article :
Substages of the Flandrian, as Calais and Dunkerque, Calais deposits, Calais and
Dunkenque senies.

~ Other evidence of the confused situation is shown in the
article of OZER (1976) who used nearly all the existing stratigra-
phical terminology and systems pell-mell.

BAETEMAN (1978) mixed up the chrono- and lithostratigraphy
when writing "the Flandrian stage comprises the Calais member, the
Dunkerque member, ...".

3.6. FINAL CONSIDERATIONS ON THE STRATIGRAPHICAL MEANING OF
CALAIS-DUNKERQUE.

This preceding analysis of the literature shows very clear-
ly that the names Dunkerque-Calais always are defined as lithostra-
tigraphical units, but they are used to nominate transgressions ba-
sed on chronological criteria. These transgressions in turn serve
to set up a chronostratigraphical subdivision with units named
Dunkerque and Calais.

The intermixing of transgressions and regressions on one
hand and a stratigraphical system on the other is an inaccurate
and undesirable method in the Holocene geology. Moreover the assi-
milation of the succession peat-clastic sediments as a succession
of regression~transgression is not always valid and should never be
generalised uncritically for the entire coastal plain.

The honour is due to STREIF (1971, 1972, BARCKHAUSEN,
PREUSS & STREIF, 1977) and ROELEVELD (1974, 1980) who thoroughly
criticized the classical tripartitioned stratigraphical system.
They introduced a new lithological resp. lithostratigraphical sys-
tem in which the confusion about the Dunkerque-Calais terminology
definitely was ended.

4, THE OTHER DEFICIENCIES OF THE CLASSICAL TRIPARTITION.

Besides the unclear stratigraphical meaning of the terminology,
there are other objections why the classical succession of the
Calais Deposits - surface peat - Dunkerque deposits can not be con-
sidered as basis for the legend,

In that system the surface peat is regarded as the dividing
unit between the Calais and Dunkerque Deposits. But the use of a
peatlayer as a reference-level in a mapping system is very inaccurate
and unreliable. The marine Holocene sediments lend themselves very
well for the setting up of a chronostratigraphy based on 14-C data
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of the several peatlayers. However problems may arise about the
significance of the peatlayers.

Indeed neither the top not the base of a peatlayer are ne-
cessary of the same age over the entire plain. Moreover the pre-
sence of the sizeable surface peat demonstrates that some transgres-
sive intervals have not been recorded while in other parts of the
coastal plain these transgressive intervals have been recorded
(ROELEVELD, 1974).

The long distance correlation of peatlayers is only possi-
ble by means of age determination (STREIF 1972). This concerns al-=
so the difference between regional and local peatlayers. However
this method leads to the chronostratjgraphy which is unpracticle
and not useful in our mapping system as the boundaries are not re-
cognizable in the field. Moreover a chronostratigraphical systen
must not be generalised for an entire coastal plain and therefore
does not fit for the use as a basis for a legend.

Another objection why the classical tripartition can not
be used is a very practicle one. The surface peat is lacking in a
great part of the coastal plain. Until now it was believed that in
this area the peat was completely eroded by the Dunkerque-II trans-
gression, so that the Holocene sequence over there consists of
sandy creek-sediments from the Dunkerque-II transgression. However
in a great part of those areas peatgrowth never could occur as the
environment was not suitable for it. That means that those areas
are characterised by sediments deposited since the very beginning
that the plain was influenced by the Holocene sea-level rise. 1In
most of these areas it is very difficult to carry through any 1i-
thological or other classification as they always have been charac-
terised by the same depositional sedimentary environment since the
beginning of the filling up of the coastal plain. :

As final objection it should be mentioned that Dunkerque
or Calais do not reveal anything about the lithology.

5. THE NEW LITHOLOGICAL SYSTEM.

In view of the objections put forward above it seems unrea-
sonable to base the legend for the Holocene map on the classical tri-
partition. We prefer to apply the lithological system recently in-
troduced by BARCKHAUSEN, PREUSS & STREIF in 1977. These authors de-
veloped a new method for the representation of sedimentary sequences
in coastal regions in the form of profile types. The application of
the system covers tidal flat areas, marshes and coastal peatbogs.

In the new method a hierachic system of lithological clas-
sification has been developed, based on the vertical succession and
the lateral interfingering of clastic sediments on the one hand and
peat on the other hand.

In the lithological classification system three different
hierarchic levels can be distinguished (STREIF, 1978a)

1. THE COMPLEXES

- a clastic complex (clastic sediments without intercalated
peatlayers)

- an interfingering complex (clastic sedlments are intercala-
ted by peatlayers)

- a peat complex (sedentary organic deposits are dominant).

The complexes can be represented in the form of main profile

types, respectively the X, Y and Z-type.
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REPRESENTATION OF SEQUENCES

X types Y types
X1 X2

*Fig. 1: Schematic crose section through the coastal deposits

with the lables for the principal profile types

(X1, Xps X30 X4s Yq4... ete. Z4). The sequences are
labeled with stratigraphic symbols according to
BARCKHAUSEN, LOOK, VINKEN & V0SS (1975). qhK =
clastic sequence, qhOB = organic basal aequence,
qh0D = organic cover sequence, ghKU = lower clastic
sequence, ghA = splitting up sequence, ghKO = upper
clastic sequence, qh0 = organic sequence, ghKB =
clastic basal segquence, ghKE = clastic interbedded

sequence, and ghKO = clastic cover sequence.

i;/y
: i diment eat
:clastlc sediments _ p

*with the permission of H. STREIF
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PROFILE TYPE MAP OF THE HOLOCENE

JJiIT Salt marsh facie
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LEGEND.,

MAIN SUBORDINATE
PROFILE| PROFILE .S PECTIATL PROFILE TYPE
TYPE TYPE SEQUENCE PETROGRAPHY GENESIS
X X1 1 ghK clay with thin salt marsh
sandlayers facies
X2 2 qhK clay with thin salt marsh
sandlayers facies
qhOB peat peat
Y Y2 3 ghKO clay with thin salt marsh
sandlayers facies
ghA alternation of peat-lagoonal
peat and mud facies
qhKU mud lagoonal facies
qhOB peat peat
Y2 4 qhKO clay mudflat fac{es
ghA alternation of peat—lagoonal
peat and mud facies
qhKU alternation of lagoonal~tidal
mud and fine flat facies
sand, clayey
qhOB peat peat
X X1 5 qhK sand and clayey gully facies
silt
X1 6 qhK alternation of mud and mixed
thin layers flat facies
sand and mud
Xu 7 qhk alternation of mud and mixed

thin layers
sand and mud
silty sand

flat facies

sandflat facies
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2. THE SEQUENCES are Subdivisions of the complexes and consist of
one or more facies units. Some interrelationships between orga-
nic ans clastic deposits can be deduced from the vertical suc-
cession and the lateral interfingering of the sequences. The
variety of possible interrelation is represented in form of a
schematic section (fig. 1).

3. THE FACIES UNITS give a more detailed subdivision of the sequen-
ces and are at the base of "special profile types®. The facies
units are variable in number and in range, so that genetic, pe-
trographic, structural and other criteria can be taken into ac-
count and represented in an unlimited number of special profile
types. The facies units and the special profile types have to
be selected with respect to the specific objectives and the pre-
vailing local conditions.

6. APPLICATION OF THE NEW SYSTEM.

According to the new system two kinds of profile type maps
were drawn for the western part of the coastal plain.

A general map on a small scale, based on the main profile
types, X, Y and Z, clearly shows a general picture of the Holocene
sequence (fig. coloured map : spreading of the lithological comple-
xes).

The map based on the main profile types can be easily drawn
without a thourough and detailed study of the boring-descriptions
and yet gives a distinct idea of the Holocene geology of the area.

The general map shows that the X-type is occurring in two
main areas, vZz. in the seaward part of the plain, with important
landward extentions (SE of Nieuwpoort and in the area of De Moeren)
and along the outcropping Pleistocene. In the latest area the X2-
type was distinguished (clastic sediments with basal peat). The
tidal channels, which are of great importance for the development
of a coastal plain, also figure clearly on that kind of map. The
Y-type is occurring between those two areas. The Z-type (exclusi-
vely peat covered by a thin packet of clastic sediments) is restric-
ted to the southern and eastern part of the plain.

The components of the detailed profile type map are the
special profile types based on the facies units. As criteria for
the facies units the following depositional sedimentary environ-
ments were chosen : the reedmarsh or lagoon, the tidal flat, with
its subdivision into salt marshes, mudflat, mixed flat and sandflat,
the tidal channels and the coastal peatbogs

These dep051t10na1 sedimentary environments are characte-
rized by their spec1f1c facies which will be considered as mapping
unit. Thus the mapping units chosen are lithogenetic units which
can be described lithologically and which give a distinct picture
of the genesis, the filling up and, at the same time, of the evo-
lution of the coastal plain during the Holocene.

A fragment of the profile type map of Nieuwpoort is shown
1s an ¢xample of a more detailed map (fig. 2). It is build up by
7 special profile types.

Profile type 1 and 2 occur nearby the outcropping Pleisto-

cene and consist of salt marsh sediments reaching a thickness of up
to c¢c. 2.5 m, underlain by basal peat in profile type 2.
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verspreiding van de lithologische complexen

X1 — profieltype Y — profieltype

X2 — profieltype Z — profieltype

é%@jé X3 — profieltype

, C. Baeteman




Profile type 3, belonging to the Y-type, takes up a great
part of the map. 1Its splitting up sequence consists of one or more
peatlayers intercalated by mud from the lagoonal facies. In this
example no distinction was made between areas where only one peat-
layer on the one hand and two or more peatlayers on the other hand,
are occurring. But special profile types could be selected to
point out that difference. In profile type 4, also belonging to
the Y-type, the direct marine influence is already present in the
under clastic sequence, where tidal flat deposits are alternating
with lagoonal deposits.

Profile type 7 pre-eminently shows the direct marine in-
fluence occurring in seaward areas. Its clastic sequence comprises
sandflat sediments reaching a thickness of up to c. 20 m, overlain
by a cover of mud- and mixed flat sediments.

The mapped area is intersected by a tidal channel represen-
ted by profile type 5. The influence of the tidal channel in the
building up of a coastal plain is demonstrated by the extension of
the tidal flat in landward direction. This is shown on the map by
profile type 6, consisting of exclusively the tidal flat facies.

7+ FINAL CONSIDERATIONS.

The advantage of the new lithological classification and
its application in the form of profile types is that by means of
the basis data a general map can be drawn very easyly and quickly,
showing already the general picture of the Holocene of a coastal
area.

Besides, the system can be used for showing not only pure
geological information, but thanks to the liberty in choosing the
criteria for the facies units, useful information and more economic
interesting data can figure on the map (like e.g. raw materials or
pure lithological data like the quality and granulometric composi-
tion of sand).

These data can be easily read from the map without the
need of raveling out a classical stratigraphical systemn.
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