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Q u a te r n a r y  M a r in e  F o r m a t io n s  o f  B e lg iu m

A  b rie f  rev iew  o f the  a t  p resen t know n  q u a te rn a ry  m arin e  deposits an d  
th e ir  extension is g iven here . M a n y  p roblem s w ith  reg a rd  to age a n d  s tra ti- 
g rap h ica l position  rem a in  unsolved. T h is  is due to  the  fac t th a t ou tcrops of 
these form ations a re  scarce a n d  also because paleonto log ical d a ta  a re  o ften  
lacking. F u rth e rm o re , litho log ical differences betw een  the  fo rm ations m ay  be 
so sm all th a t the s tra tig rap h ic a l succession m ay n o t be read ily  derived  from  
borings.

1. P l e is t o c e n e  

Lower Pleistocene

A ccord ing  to  R . T av e rn ie r  (1954), the  L ow er P leistocene consists o f deposits 
w h ich  show no d irec t affinity w ith  the  p resen t fluvial system. A t th a t  tim e  exist
ed  in  the n o r th e rn  p a r t  o f B elgium  a n d  in  th e  N etherlands, a  sed im en ta tion  basin  
o f fluviatile a n d  m a rin e  deposits. T h e  onset o f this basin  dates b ack  from  the  
P liocene so th a t te rtia ry  an d  q u a te rn a ry  deposits a re  found there in  a  ra th e r  
continuous sequence. As a  resu lt o f this, the  P liocene-P leistocene b o u n d a ry  is 
n o t clear a n d  differs g rea tly  acco rd in g  to  various au thors. T h e  m ost ques tionab le  
fo rm ation  is fo rm ed  by  the  so-called  M erksem ian  (Gochels e t V an  D en  Broeck, 
1877). I t  consists o f tw o m em b ers: K ru isschans S ands (litto ra l) a n d  M erksem  
sands (m arine). T hese deposits m u ch  resem ble th e  underly ing  Sands o f K allo  
(Scaldisian  =  U p p e r  P liocene) from  w hich  they  a re  separated  by  a  line o f  d iscor
dance along  w hich  the  transgression  took p lace . A t this level a  g ravel deposit 
(D e H einzelin , 1956) co n ta in in g  rem n a n ts  o f m am m als is often found  in  places 
(A m erica D ock) w hile  in  o thers, lit to ra l deposits occur w hich a re  th e n  referred  
to  as sands o f A ustruw eel (D e H ein zelin , 1956). T h is form s th e  level w ith  Melampus 
pyramidalis. W ith in  these deposits one m ay  see the  ap p e aran c e  of Tellina (Macoma) 
praetenuis, M ya arenaria, Cardium parkinsoni, Corbulomya complanata, Lacuna suboperta, 
Littorina littorea, Spisula deaurata. T h is  fau n a  po in ts to  a  w arm ing  u p  o f  th e  cli
m a te  w hich is also in d ica ted  b y  the  fo ram in ifera  association. L a te ra l ex tension 
o f the M erksem ian  transgression  tow ards the  east is given b y  the P o ed erlian  also
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o f m a rin e  origin. C orre la tion  betw een  b o th  form ations is based on the  presence 
o f Cardium parkinsoni, Corbulomya complanata an d  M ya arenaria as well as on  the  exist
ing  geom etrical rela tionsh ip . T h e  P o ed erlian  overlies a  special facies o f th e  Die- 
stian  (K a s te rlian ) . T h e  form er fo rm ation  is o v erla id  by  the  S ands of M ol of 
co n tin en ta l orig in  (M . G ulinck, 1962). M ore  eastw ards the  P oederlian  d isappears 
w hile w estw ards they co n tin u e  to be fo und  u n d e rn e a th  the Sands o f  Brasschaat 
(M . G ulinck , 1962) w hich  are  a  la te ra l facies o f the  Sands o f M ol. T h e  basis 
o f the  Sands o f Brasschaat shows a  slightly  coarser tex tu re  an d  for th is reason  are  
des ignated  separated ly  as Sands o f Merksplas. T h e  la tte r  sands rest im m edia te ly
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either on  the  M erksem ian  or on  the  S caldisian . T h ey  are the last m arin e  for
m a tio n  to be no ted  in  the L ow er P leistocene, a n d  m ay  p robab ly  be co rre la ted  
w ith  the  Icen ian  of B reda (T h e  N etherlands).

T h e  ho rizon tal extension o f  the  above described  deposits is show n on  the 
m a p  (fig. 1). O n  the  w edge form ed by  the  M erksem ian-P oederlian  betw een  
A ntw erp  a n d  K asterlee , follows tow ards the  n o rth , the  Sands o f  Brasschaat an d  
finally  the  G am pine C lay. A ctua lly  the  la tte r  fo rm ation  is o f eq u a l age o f the  
B rasschaat S ands an d  S ands of M ol. I t  differs only b y  its com plexity  as to com 
position : sands, silts a n d  clay  w ith  sporad ically  lignite charac teriz ing  the  conti- 
n en ta lity  o f th e  deposit. T o  th e  east, these clays also go over in to  the  S ands 
o f M ol.

D ue to its s tra tig rap h ic a l position  a n d  floristical co n ten t (R . V an h o o rn e , 
E. L . D rico t), the  C am p in e  sand  can  be d a te d  as o f T ig lian  in  age. W ith in  the 
bulk  o f these clays a n d  located  n ea rb y  the  D u tch  border, an  estuarine zone is 
found  w h ich  is ch a rac te rized  by the  presence o f Littorina sp. (oral co m m u n i
ca tion  b y  M . G ulinck).
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M iddle Pleistocene

D u rin g  the M id d le  P leistocene th e  p resen t fluviatile system  w as a lread y  
established. D eposits o f this p e rio d  refer m ain ly  to the  terraces (R . T a v e r  nier, 
1954).

M a rin e  M id d le  P leistocene deposits a re  scarcely developed  a n d  fo und  only  
in  th e  very  sou thw estern  p a r t  o f B elgium , ju s t outside the  p resen t coasta l p la in . 
T h ey  form  a  shell b an k , essentially com posed o f Cardium edule, o f  60 cm . thickness 
a t sm all d ep th  b e n e a th  the surface. T h e  to p o g rap h ica l reco rd  of the  sites varies 
betw een  10 m  a n d  0 m . O stend  O rd n a n c e  D atu m . T h e  p o o r faun istica l assem 
blage points m ore to  H o lste in ian  (H oxn ian ) ra th e r  th a n  E em ian  in  age (R . T a v e r 
n ie r a n d  J .  D e H einze lin , 1965). T h is assum ption  m ay be su p p o rted  by  th e  fact 
th a t the  p e a t o f L o, occurring  b en e a th  th is deposit is fo und  to be H o lste in ian  
(R . V an h o o rn e , 1963) in  age too.

Upper Pleistocene

A fter a  p e rio d  o f m ax im um  erosion, filling u p  of the  p resen t fluvial system  
by m arine , es tu arin e  an d  fluv ia tile  sedim ents followed d u rin g  the  U p p e r  P lei
stocene. F inally  a n  im p o rta n t loess-cover m an tles the w hole.

T h e  w estern  p a r t  o f B elgium , was largely  affected  by  th e  E em ian  tran sg res
sion. I t  occupied  the g rea test p a r t  o f th e  p resen t coasta l p la in  w hile n o r th  o f G h en t, 
it p ea rced  deeply  in to  the in la n d  along  the  so-called F lem ish-valley  (R . T a v e r 
n ier, 1946). Sed im ents o f this m arin e  invasion  w ere designated  as “  m a rin e  sands 
w ith  Corbicula fluminalis of the  O sten d  s t r a tu m ” . T h e  m arin e  c h a rac te r  o f these 
sedim ents d im inishes la n d  inw ards. H ow ever, Corbicula fluminalis is found  in  m an y  
places to g e th er w ith  Tapes senescens var. eemiensis (R . Paepe, 1965) a t a  conside
rab le  d istance from  th e  p resen t coastline. T h is p e rm itted  R . P aepe (1965) to 
trace  the  ex tension o f the  E em ian  as a  m arin e  estuarine deposit, as fa r E ast as 
Lochristi, east o f G h en t. T h e  sam e a u th o r  co rre la ted  on this basis, th e  sands 
o f the s tra tu m  of O sten d  w ith  th e  “  Tapes Senescens Sands ” of N o rth e rn  G er
m any.

T h e  E em ian  deposits generally  s ta r t w ith  ou tspoken gravels a n d  coarse sands, 
0.50 m. to 1.50 m . in  thickness. T . senescens occurs ra th e r  a b u n d a n tly . U p w ard s 
the coarse m a te ria l is g rad u a lly  rep laced  by  finer sands w ith in  w hich shell b ea rin g  
levels, co n ta in in g  T. senescens, m a y  still occur. I n  the very  u p p e r  p a r t  o f these 
sands, clayey a n d  vegeta tions horizons h a p p e n  to ap p e a r also, thus p o in tin g  to 
a  m ore es tu arin e  sed im en tation . T o g e th e r  w ith  th e  two a lre ad y  m e n tio n ed  G uide 
fossils, Cardium edule, Hydrobia ulvae, Macoma balthica, Mactra, Nassa reticulata, L it
torina littorea, Natica a n d  M ytilus a re  found.

T h e  u p p e r  lim it o f this fo rm a tio n  is difficult to establish  since the  overly ing 
sands o f th e  C alais s tra tu m , a re  sim ilar in  outlook. I t  m ay  be assum ed th a t the  
level fluctuates betw een  —  6 m . a n d  —  8 m . O stend  O rd n a n c e  D a tu m . T h e  
lower b o u n d a ry  can  usually , easily  be d e te rm in e d  since the  E em ian  layers rest, 
m ost often, on  a  te rtia ry  su b stra tu m . B u t here , a  la rger v a ria tio n  w ith  reg a rd  
to its to p o g rap h ica l position  m a y  b e  no ticed : —  10 m . to  —  17 m . O sten d  
O rd n an ce  D a tu m .
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2 . H o l o c e n e

A fter the  E em ian  transgression, a  considerab le d ro p  in  the sea-level is no ticed  
aga in  d u rin g  the  Last G lac ia l (W eichselian) period . I t  lasted u n til the  H olocene 
before the  first traces of new  m a rin e  invasions a re  observed aga in  in  the  p resen t 
Belgian coasta l p la in . A fter th e  fo rm a tio n  o f the  “  p e a t a t g rea t d ep th  55 d u rin g  
the  B oreal, sea-level rise sta rts  a t  th e  beg inn ing  o f th e  A tla n tic u m  ( - f  6500 
y .B .P .). T h is is the  so-called Flandrian transgression w h ich  coincides w ith  th e  en la r
gem ent o f the  s tra it o f D over. T h e  effect o f this transgression results in  the  d ep o 
sition o f the  Stratum o f  Calais (6500-4000 y .B .P .). T hese deposits, w h ich  m ay  
a tta in  u p  to 10 m . in  thickness, a re  generally  com posed of fine sands, b u t clay  
lenses m a y  a p p e a r in  the  1 or 2 m . topzone. P ea ty  layers, how ever p o in t to  the
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fac t th a t the  sea-level rise w as n o t a  con tinuous one. A  w adden  la n d sca p e  is 
m ost p ro b ab ly  to  have existed.

A bou t 4000 y.B .P. the  so-called  o ld  dunes b u ild  u p  a  coastal b a r  o f  w h ich  
relicts a re  still found today , som etim es a t  m ore th a n  5 km  in lan d . W ith in  th e  
thus p ro tec ted  coasta l p la in , th e  landscape changes aga in  an d  instead  o f th e  
a tlan tic  w adden , p e a t deve lopm en t starts aga in . T h is “  surface p e a t “  o r “  H o lla n d  
p e a t ”  never surpasses 1 m . a n d  continues to  develop th ro u g h o u t the  S ub -bo rea l 
(4000 y .B .P . - 2200 y.B .P .).

T h e  S u b -a tlan ticu m  then  is ch a rac te rize d  by  a  renew al o f the  sea-invasions 
in  the coasta l p la in  w hich  a re  generally  referred  to  as D unk irk ian  transgression 
w hich  s ta r t a t a b o u t 200 y .B .C . I t  m ust be n o ticed  th a t the  P re -ro m an  transg res
sion is only  found in  a  sm all a re a  a long  th e  B elg ian -F rench  border. O n  th e  co n tra ry  
th e  D u n k irk ian  invasions in fluenced  g rea tly  the  fu rth e r  evolution  o f th e  coasta l 
p la in . T h re e  m ain  phases a re  generally  rep o rted  an d  it was also found th a t th e  
a re a  o f m a in  ac tiv ity  was n o t alw ays th e  sam e (fig. 2).

T h e  1st D u n k irk ian  transgression  (2nd  C ent. B.C. - 1st Cent. A .D .) struck  
the  old d u n e  b a r  in  the  m idd le  an d  w estern  end  of the  Belgian coast. Sed im ents 
m ay  be fo und  u p  to  7 km . aw ay  from  th e  p resen t coast line. T hese deposits show
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a  typ ical m icrostra tifica tion  o f sands a n d  clays an d  resem ble to  th e  sed im ents o f 
th e  p re ro m an  transgression  o f th e  N etherlands. N ow here they  a re  fo u n d  to  be 
o u tc ropp ing  b u t w h en  p resen t, th ey  a re  reach ed  a t  ab o u t 1 m . below  the  surface. 
Follow ed the  ro m an  regression (1st C en t. - 4 th  C ent. A .D .) as is p ro o v ed  by  the  
presence o f ro m an  tools lying o n  th e  D u n k irk ian  1 surface, w h ich  m a y  p artly  
be covered w ith  p e a t as well. D u rin g  this regression, a  sub recen t coasta l (dune) 
b a r  form ed.

O f  g rea te r im p o rta n ce  for th e  B elgian coast was the  2 n d  D u n k irk ian  tra n s
gression (4 th  C ent. - 8 th  C ent. A .D .), w h ich  m ay also be called  “ E arly  m ed iaeval 
transgression ” . A cco rd ing  to  archeo log ical foundings, th is invasion m ay  have 
s ta rted  a t  ab o u t 300 y .A .D . I t  in v a d ed  n o t only  the  p e a ty  p la in  b u t even p a r t  
o f the  pleistocene b o rd e rlan d  w as covered by  it, u p  to  the  level o f  4.5 m . in  the  
N .E . an d  5 m . in  th e  S.W . As a  resu lt, b o th  p re ro m an  a n d  1st d u n k irk ia n  deposits 
w ere en tirely  covered. O n ly  a  few islands such as the  o ld  a n d  su b rec en t dunes, 
pleistocene hills a n d  hills b u ild  u p  b y  S p h ag n u m  p ea t, rem a in ed  em erged . T h e  
effect o f the  tid a l waves to  w hich  the  flooded p la in  was su b m itted , resu lted  in  a 
selectional sed im en tation . In  th e  tid a l gullies, coarse th ick  sand  bodies a re  laid  
dow n w hile betw een  the  gullies, w here  w ate r m ovem en t was slower an d  even cam e 
period ically  to  a  standstill, clay  w as deposited . T hus thickness o f th e  deposits 
varies from  a  few cen tim etres u p  to  several m eters..

T h e  C arlov ing ian  regression (8 th  - 11th C en tu ry  A .D .) took p lace  h ereafte r 
a n d  lasted u n til th e  y ear 1000. F irs t traces o f se ttlem en t in  th e  po lders dates 
back  from  this period . A ctu a lly  th e  coasta l p la in  was th e n  aga in  p ro te c te d  by 
a  new ly b u ilt d u n e  b a r  w hich  corresponds w ith  the  p resen t one.

T h e  3 rd  D u n k irk ian  transgression  m ust be s itua ted  in  the  first h a lf  o f the  
11th C en tu ry . E ven w hen  its ex tension w as m ore lim ited  th a n  the  prev ious one, 
its effect was m ore ca ta s tro p h ica l due to  existing im p o rta n t se ttlem en t a t  th a t 
tim e. T w o  m a in  areas o f invasion  a re  rep o rted : th e  Y ser es tu aria  in  th e  W est 
a n d  the  Z w in  es tu a ria  on  the  B elg ian-D utch  border. F ro m  the  la tte r, a  second, 
even m ore  im p o r ta n t phase is located  a t  a b o u t 1130 w h ich  gave la te r  rise to 
Bruges (D am m e) as a  h a rb o u r  in  M ed ieaeval tim es. T h e  re la tive  sm all a re a  of 
in u n d a tio n  m a p p ed  for sed im ents o f this period  can  be exp lained  by  th e  in te r
ven tion  o f m a n  w ho h a d  s ta rte d  b roadsca le  d ike-build ing.
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R IA S S U N T O

L ’A. p resen ta  u n a  sintesi delle a ttu a li  conoscenze sulle trasgressioni m arin e  p leistocen iche
ed  o locem che in  Belgio. Le trasgressioni del P leistocene inferiore sono d o cu m én ta te  n e lla  reg ione
nord -o rien ta le , quelle  del P leistocene m edio  in  q u c lla  sud -occiden ta le , e quelle  del P leistocene 
superio re  in q u e lla  nord-occ iden ta le . Le tracce  d elle  trasgressioni m arin e  o loceniche sono lim íta te  
a ll’a ttu a le  p ia n u ra  costiera .
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