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Abstract

The authors study the W ürm  Lateglacial evolution of the drainage, the  
m orphology of the Lateglacial coversand ridges and their Holocene alterations. 
Special attention is drawn to sedim entological structures in relation to  the 
reconstruction of the palaeo-environm ent and to the process of deposition. Palaeo- 
environmental and stratigraphical interpretations are based on lithological and 
sedim entological characteristics and successions. Palynoiogical and datings  
are being used but are not discussed here.

Key words: coversand, eo lian  river dam m ing, sedim entalogy of coversands

Introduction

Northern Belgium , below  200 m  altitude, is part of the northwest European 
low lands. G eologically the Flanders belong to the Tertiary North Sea Basin. Hence  
the geom orphqlogical substratum  consists of alternating Tertiary m arine clay and 
sand layers, slightly dipping to  the north. A fter final regression of the Tertiary and 
Plio-pteistocene seas in northern direction the emerged surface was lowered by a 
dom inantly consequent fluv ia tile  drainage system, one of whose main branches was 
that of the Schelde and the Leie rivers (Tavernier & De Moor 1974). During 
Quaternary evolution several terraces have been form ed. The main incision along  
Schelde and Leie occurred during Riss tim e. It  form ed a  low-level valley system, 
whose deepest thalwegs reached — 20 north of Ghent, and which later on developed 
into the » flem ish  Valley» (De M oor & Heyse 1974).

This P leistocene valley pattern has been buried partly by fluvio-periglacial Riss 
sedim ents, fluviatile, m arine and perim arine Eem sedim ents, and partly by 
outcropping fluvioperig lacial W ürm  sedim ents reaching, locally , a  thickness of 30 m 
(De M oor & Heyse 1974). During the Pleni-W ürm , the general fluvio-periglacial 
drainage ran in a northwestern direction, north of G hent (F ig . 1), resulting in a 
smoothy sloping surface from + 8 m  near G hent to +  4 m near Eeklo. The W ürm  
Lateglacial drainage gradually changed to a m ore northeastern direction resulting in 
a microrelief of sm all parallel ridges and depressions w ith sm all rivers and 
streams. This drainage direction however was dam m ed up during the W ürm  
Lateglacial by eolian  activ ity, which produced a  continuous west-east coversand
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r id ge  from  M aldegem  to  S tekene  (De M o o r & H eyse 1972, Heyse 1973, De M oo r & 
H eyse 1978).

The present d ra in age  o f th e  d o m in a n tly  f la t » F le m ish  V a lley  Landscape» runs in 
an eastern d ire c tio n  (D urm e and S che lde, east o f G hent), tu rn s  no rth w a rd s  by 
A n tw e rp  and reaches th e  N o rth  Sea near F lu s h in g  (W este rsche ld e ).

It is  the  a im  o f th is  paper to  d is c u s s  o n ly  the  eo lian  d e p o s its , th e ir  
s e d im e n to lo g ic a l c h a ra c te r is tic s  and m o rp h o lo g y , th e  pa la eph yd ro g rap h ica l 
consequences  fo r  th e  F le m is h  V a lley  and the  p a la e o c lim a to lo g ic a l en v iro nm en t.

S ituation and morphology o f the W ürm Lateglacial deposits in the Flem ish valley

The eo lian  d e p o s its  o f  W ü rm  La teg lac ia l age in the  no rthe rn  pa rt o f the  F lem ish  
V a lley  landscape o c c u r d o m in a n tly  as a w e st-e as t ru n n in g  coversand rid ge . It 
c rosses  the  F le m is h  V a lle y  fo r  m ore  than 50 km from  M aldegem  to S tekene (F ig . 1). 
T h is  com p le x  r id ge  (2 to  4 km  broad) show s an a s y m m e tr ic  p ro file  characte rized  
by a steep sou th e rn  s lo pe , w h ic h  d o m in a te s  the  f lu v io p e r ig la c ia l su rfa ce  o f the  
F lem ish  V a lley  to  the  so u th  by a few  m eters .

D eta iled  m o rp h o lo g ic a l e xa m in a tio n  reveals a co m p le x  of sm a ll rid ge s  ru n n in g  in 
d iffe re n t d ire c tio n s  and  separa ted by  s h a llo w  d e p re ss ion s  o f d iffe re n t size. 
East — w est and s o u th w e s t —  no rtheas t rid ge s  occu r fre q u e n tly , so m e tim e s  s p lit t in g  
and jo in in g . N o rth w e s t —  sou th e a s t ridges are a lso  presen t b u t less im p o rta n t. On 
the  h ig h e s t zones s m a ll du ne s  are com m o n  and som e tim e s  show  a typ ica l 
p a ra b o lic  fo rm  w ith  ho rns  p o in t in g  to  the  w est o r to  th e  so u th w e s t. The in d iv id u a l 
m ic ro -r id g e s  a lso  o c c a s s io n a lly  sho w  an a s ym m e tric  to p o g ra p h y . They are 
separa ted by s m a ll (F igu res  2  & 3) and la rge de p re ss ion s  o f irre g u la r size. The m ain 
r id ge  has on ly  one sm a ll w a te rga p  (by  the  Ede near M a ldegem ).

S ou tt1) o f the  m a in  r id g e  im p o rta n t e lon ga te d  d e p re ss ion s  o r va lleys  are lined  up 
in the  F le m ish  V a lley at a  level o f  + 4  m. ße tw een the  d e p re ss io n s  sm a ll r id ge s  w ith  
a w e s t-s o u th -w e s t o r ie n ta tio n , ty p ic a l o f the  re lie f o f the  F le m ish  V a lley  to  the  
so u th , jo in  the  m ain  rid ge . The m o s t im p o rta n t M oervaart de p re ss ion  is d ra ined  by 
th e  O ude K a le  — Durm e sy s te m  to  the  S che lde  river.

Thp area no rth  o f the  m a in  r id g e  is a lm o s t f la t w ith  scarce very sm a ll ridges 1 to  
2 m h igh . They have the  sam e o rie n ta tio n  as the  m ain  ridge . S om e tim es  the  ridges

CD

Eeklo

U n

__________ 50Qm

I.H . e n  G D .M . 1978

Flg. 2. Detailed morphology of the main coversand ridge near Eeklo. For legend see Fig. 1.



Fig. 3 — S ection th rough m ain coversand ridge near Eeklc

Layer L itho logy Genesis Age
L1 fine sand w ith  calcareous loam y and peaty lenses fluv ioperig lac ia l W ürm P len ig lacia l
L2 grayel layer o f f l in t,  sandstone and quarts (mean 

d iam eter 0,5 cm)
d e fla tio n  lag W ürm Lateglacia l

L3 yellow  fine sand eo lian  poversand W ürm Lateglacia l
L4 undula ting peat layer vegetation horizon
L5 fine  sorted sand eo lian  rep ress ion W ürm Lateglacia '
L6 fine calcareous sand w ith  peat laminag depresi ion sedim ents 

c o llu v itm
L7 marl m arshy spdim ent W ürm Lateglacia l

f-8 peat m arshy sedim ent
L9 fine hum eous sand fo s s ile  cu ltu re  layer Holocene
L10 fine  lam inated sand eo lian  dune Holocene
L11 fine  hum eous sand cu ltu re  layer recent

s p lit  and su rro un d  s m a ll e lon ga te d  de pre ss ion s  and  som e fo rm  and an g le  o f ab ou t 
30° to  the  n o rth w e s t w ith  th e  m ain  coversand rid ge . The zones be tw een the 
m ic ro -rid g e s  are ex tre m e ly  f la t and po o rly  d ra ined .

Lithological and sedim entological characteristics

A gene ra lised  c ro s s -s e c tio n  o f the  m ain  cove rsand  r id ge  near E eklo (F ig . 3) has 
been es ta b lish e d  by nu m ero us  b o rin g s  (15) anc’ several excava tions . D iffe re n t typ e s  
o f sed im e n ts  and th e ir  re la tio n  to  the  m o rp h o lo g y  hav> been w orked ou t.

The excava tion  at Zegers (ZE G -N M 44-1 ) (F g. 4) near S tekene given a de ta iled  
idea o f the  s e d im e n to lo g ic a l c o m p le x ity  o f a m o rp h o lo g ic a lly  a p pa ren tly  
s im p le  coversand rid ge . The leve ls o f the  d i ig n o s  ic pea tlayers , fo s s il iz in g  the 
d iffe re n t eo lia n  a c c u m u la tio n  s tages, have been surveyed in o rd e r to  reco ns truc* the  
eo lian  pa laeo re lie f in  the  coversand ridge  its e lf.

O bse rva tions  fro m  o th e r excava tions  are a lso  used to  c o m p le te  the  
s e d im e n to lo g ic a l da ta.

Q u ite  d iffe re n t ty p e s  o f W ürm  La teg lac ia l d e p o s its  are know n to  o ccu r. In 
re la tion  to  the  m o rp h o lo g ic a l o r  pa la e o m o rp h o lo g ica l s itu a tio n  one can d is tin g u is h  
ridge  se d im e n ts  and d e p re ss ion  sed im en ts .

R idge sed im en ts

The w e ll so rted  f in e  sands  show  a d o m in a n tly  su b h o rizo n ta l la m in a tio n , bu t 
th ic k  lenses w ith  an in te rna l s tee p ly  s lo p in g  Ip m in a tio n  (30° to  35 °), d ip p in g  in a 
sou thea s te rn  d ire c tio n  a lso  o ccu r. These are m a n ife s tly  the  lees ide  d e p o s its  o f 
sm a ll sand dunes. They prove a sup p ly  o f sand s a ltp t io n  by n o rth  and n o rth w e s te rn  
w in d s . These e o lia n  sands  have been de fla ted  fro m  the  f la t area n o rth  o f th e  m ajn
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Fig. 4 — EttpQsiiï© Zogors (ZEG-NI-144-1)

Layer L itho logy Genesis Age

L7 w hite  fine sand w ith  ripp le  lam ina tion , ho rizon ta l fluv ioperig 'ac ia l 
strata and channel s tra tifica tion ; sm all frost 
wedges and loca lly  invo lu tions 

L8 undulating peat layer; num erous vegetation fo ss il vegetation
horizons under and above the d iag nos tic  peat cover
layer

L9 fine sorted sands; subhorizonta l lam ina tion  w ith  eolian coversands
some sigm oida l lam inated sets; sm all fros t 
wedges

L10 undulating peat layer passing la te ra lly in to  a fine  foss il vegetation
sand loam lam ina; numerous vegetation horizons cover
above the d iagnostic  peat layer; loça lly  
invo lu tions

111 fine sorted sands; horizonta l lam ina tion : fine  eo lian coversands
fro s t wedges at the top level 

L12 th in  peat lam ina on ly  loca lly  developed; fo ss ii vegetation
invo lu tions cover

L13 fine sorted sands w ith  ho rizonta l lam ina tion  and eolian coversands
sets w ith  steep s lop ing  lam ination : sm all frost 
wedges at d iffe ren t levels; podzol so il a t the top 

L14 fine loose sands eo lian dune
L15 fine  humeous sand cu ltu re  lay« '

W ürm Pleni o r Late­
glacia l

W ürm Lateglacia l

Holocene
recent

ridge. A layer of weathered gravelly elem ents still cover the deflated fluvioperiglacial 
surface (F ig . 3) as a gravel lag.

One or several peat layers and vegetation horjzons occur w ithin these eolian  
lateglacial sands. Generally they are discontinuous and lateral transitions tp loam or 
marl hpve been observed. Som etim es peat layers split up and envelop undulating  
eolian sand layers or even sm all dunes (up to 1 m high) which have been deposited  
at the edge of peaty depressions. The peat layers locally  pass into thin loamy 
lam inae, By and large the surface pf buried successive sand and peat layers do not 
show coinciding microrelief features. Locally peat layers hpve been eroded 
com pletely. Som etim es an undulating prganfq layer w ith  scattered charcoal 
fragm ents appears in the upperm ost part of the coversands. Especially at the base 
of the coversands, num erous sm all frostcracks appear m ostly In a remarkably  
dense pattern suggesting a  repetition phenom enom . The frost wedges developed  
from  higher levels w ithin the coversand itself are characterized t?y a well developed
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head w id e n in g . In v o lu tio n s  of peat layers have b e e r  observed o n ly  lo c a lly  and are 
of sm all size.

An im p o rta n t p o s tg la c ia l podzo l cha rac te rises  th e  to p zo n e  o f the  cove rsands. 
G enera lly  it is  o u tc ro p p in g  bu t som e tim e s  it  is  b u rie d  by s m a ll dunes. A t o th e r 
p laces it is  so in te n s iv e ly  eroded by d e fla tio n  th a t o n ly  th e  base of the  iron  ox ide  
i l luvia l ho rizon  has been preserved. The podzo l in  the  cove rsands show  irre gu la r 
lam ina ted  iro n  o x id e  en rich m e n t. The in land  dunes are o n ly  w e a k ly  podzo lized .

N um erous  in d ic a tio n s  of c u ltu re  layers occu r w ith in  the  cove rsands. B es ide  the  
recent c u ltu re  layers , som e fo s s il ones are re la ted  to  p laggen  s o ils ,  o the rs  
are c o m p le te ly  bu rie d  by po s t-m ed ieva l b lo w n  sands. O th e r in d ic a tio n s  of 
a n th ro p o g e n ic  a c tiv it ie s  were fo u n d  in re la tio n  to  th e  c u ltu re  layers , such  as f l in t  
a rte fa c ts , spade tu rb a tio n s , p ile  fu n d a tio n s  and le ve lled  d itch e s .

D epress ion  s e d im e n ts

The fin e  sands fre q u e n tly  becom e c a lca re o u s , loam y o r peaty as in the  
M oervaart de p re ss ion . E spe c ia lly  in the  n e ig h b o u rh o o d  o f o u tc ro p p in g  T e rtia ry  
layers near the  lim it  o f the  F lem ish  V a lley le n s e -lik e  in te rc a la tio n s  appear, 
co n s is t in g  o f  la m ina ted  ca lca reous sandy loam  w ith  p lan t de b ris . These pass lo c a lly  
in to  m arl w ith  fresh w a te r s h e lls  sho w in g  th a t th e  d e p re ss ion s  received dra inage  
w ater from  the  su rro u n d in g  area and the  h illy  re g io n s

Steep s lo p in g  la m in a te d  sandy in f i l l in g s  o f  sm a ll m ic ro d e p re s s io n s  shoy/ 
s om e t im es  a f lu id a l bend ing  pa tte rn . They can be exp la ine d  by c ry o tu rb a tio n , by 
load c a s tin g , o r  so m e tim e s  by sand flo w . The loam y s h e ll- r ic h  m arl, o r ig in a lly  
depos ited  in a de p re ss io n , is  lo c a lly  c ryo tu rb a te d  in  d ro p ta il s tru c tu re s . Peat layers 
a lso show  regu la r tu rb a tio n s , in v o lu t io n s  and d ro p ta il s tru c tu re s . In any case they 
involve the  occu rren ce  o f a w a te r sa tu ra ted  s u p e rfic ia l la ye r and th a w -fro s t 
a lte rn a tio n s . Lo ca lly  the  peat layer deve loped in s m a ll d e p re ss io n s  show  a spec ia l 
type of d is tu rb a n ce . It c o n s is ts  o f a b ru p tly  w a lle d  in d e n ta tio n s  of the  peat over 
about 10 cm . The m ean d iam e te r is ab ou t 10 c m  as w e ll on a ve rtica l sec tion  
as on a h o rizo n ta l one. They are g rouped, tl e ir  m ax im um  d is ta n c e  be ing  abou t 
50 cm and are con s id e red  h o o fp r in ts  o f M am m a ¡a (re  id e e rs ) (F ig . 5.)

Grain size analysis

The re su lts  o f the  g ra in  s ize an a lys is  (c a lc u la te d  a fte r th e  m om ent m e thod  o f 
Fr iedman. 1961) are g rouped  acco rd ing  to  th e  gene tic  o r ig in  of th e  layer, 
de term ined by fie ld  ob se rva tio n s  (Table 1). U ndp ly in g  flu v io -p e r ig la c ia l W ürm  
sed im en ts  are d is tin g u is h e d  from  eo lian  W ürm  La teg lac ia l se d im e n ts  and ove rlv ina
eo lian  H o locene  sed im e n ts .

eolian cover sa n d s

dune

eo lian  c o v e r  sands
8 m

Fig. 5. Exposure Dhondt (DHO-MO-132-6). Hoofprints In Wi(rm Lateglacial peat.
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Tatole ». Granulometric chavaetoriattce

N um ber Mean diam eter Standard Skewness K urtos is  M odality 
of devia tion %

samples_______Mz w__________ y ___________  SK___________K___________

fluv io-perig lac ia l 80 m in. + 2.16 0,34 -2 .0 0 - 1 ,0 4 uni- 50,2
W ürm  sedim ents mean + 3.22 0.98 + 1.55 + 5.66 bi- 30

m a*. + 7,70 3,08 + 3,37 + 15,45 tri- 19,8

eolian Late 140 m in. + 1.77 0.41 -1 ,5 b - 0 ,0 2 U flir 81,4
W ürm sedim ents mean + 2.79 0.65 1.14 + 6,66 bi- 18,6

max. + 3.47 1,19 + 2.59 + 22,5 tri- —

eo lian  Holocene 2 5 mip. + 2,35 0,41 —0,46 - 0 ,0 8 uni- 80
sedim ents mean + 2.82 0,61 + 0,76 + 4,31 bi- 20

max. + 3.20 0 .9 3 + 1,99 + 10,03 t r i - —

In order fo exam ine {he relations between the parameters (mean diam eter Mz, 
standard deviation f ,  skewness SK and kurtosis K). several parameter diagram s  
have been drawn and the data are grouped in characteristic parameter fields (F ig . 6).

Only the fluvio-periglacial sedim ents are characterized by trimodal populations  
contrasting with the eolian sedim ent, com prising only unimodal and bimodal 
samples. The mean diam eter of the fluvio-periglacial sedim ents is relatively high 
+  3 ,22 Ÿ due to a m ixture of sand and loam. The eolian sedim ents of W ürm

ftu v io p e r ig la c ia l W urm  s e d im e n ts  
eo ltan  W ürm  la te g la c ia l sed im e n ts  
eo lian  H olocene sed im ents

Fig. '> — Sedimeptologicat characteristic?. Grain size analysis (parameter diagram). 
Mz: meap size.?: standard deviation. SK: skewness. K: kurtosis.
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La teg lac ia l age and o f H o loce ne  age have p ra c tic a lly  the  sam e m ean d iam e te r
+ 2,79 V and + 2 ,8 2  V .

The very good  s o rtin g  o f the  eo lian  sands (0,65 and 0,61) is im p o rta n t. The 
lo ca lly  rew ork ing  o f the  eo lia n  W ürm  La teg lac ia l sands  has resu lted  in a s t i l l  b e tte r 
so rtin g .

Absolute dating

The s tra tig ra p h ic a l p o s it io n  o f the  W ürm  L a teg lac ia l d e p o s its  has been 
c o n tro lle d  by carbon-14 d a tin g s  o f num erous sam p le s  from  d iffe re n t peat layers 
occu rring  w ith in  the se  d e p o s its  (V erb ruggen 1971, Van den Berghe, Van den Berghe 
and G u lle n to p s , 1974, Van de r S lu is  and M aarleve ld 1963, V anhoorne  and 
V erbruggen 1975, Heyse 1975, V erbruggen and van Dongen 1977, De M oo r and 
Heyse 1978, Heyse 1979).

They a ll y ie ld  ages be tw een extrem e da ting  lim its  o f 9300 and 12 600 years B.P.
The a b so lu te  ages o f the  peat layers in the  exposu re  ZEG-N i-144-1 have been 

da ted tw ice .

V1 IRPA 159 10.250 + 290 BP
ANTW 134 10.860 ± 140 BP

V2 IRPA 158 9.740 ± 295 BP
ANTW 131 10.510 ± 160 BP

The da te o f 9 740 seem s to  be to o  young . C o n ta m in a tio n  sho u ld  no t be exc luded  
in th is  case. The d iffe re n ce s  in age re sp ec tive ly  510 and  350 years in d ica te  a ra the r 
h igh  loca l se d im e n ta tio n  ra te  fo r  the  eo lian  sands.

The period o f veg e ta tio n  deve lopm en t canno t be de te rm in ed  from  th is  data. It is  
p o ss ib le  th a t the  un de rly in g  and ove rly ing  peat have accum u la ted  over a 
cons ide rab le  pe riod  o f t im e  w h ile  the  co lm a ta tio n  p rocess occu rred  du rin g  a 
re la tive ly  sho rt in te rva l.

Conclusion: morphological ivo lution

The fo reg o ing  ob se rva tions  a llo w  to  con c lu de  th a t at the end o f the  W ürm  
P le n ig la c ia l and at the  b e g in n in g  o f the  L c ie g la c ;a l fIu v io p e rig la c ia l d ra inage  in 
no rthe rn  d ire c tio n  in the  no rth e rn  pa rt o f the  ^ le m i: h V a lley had g re a t'y  s lig h te n e d . 
The surface was no lo n g e r fix e d  by fro s t, by w ate r s a tu ra tio n  o r by vegetatie n and 
the f lu v io -p e rig la c ia l sands and la te r th e  cove sands them se lves, were lo c a lly  b low n  
o u t. T h is  resu lted  in  the  fo rm a tio n  o f a g rave lly  d e fla t io n  surface th a t acted as a 
basal gravelly  lag where eo lia n  sands were de po s itad . F ros t crack leve ls and o th e r 
c ry o tu rb a tio n s  w ith in  the se  sed im e n ts  show  tha t th e ir  d e p o s itio n  m a in ly  occu rred  
under near-pe rig lac ia l c o n d itio n s . P rim ary  sed im e n ta ry  s truc tu re s  (F ig . 4) in d ica te  
th a t m ost e ffe c tiv e  w inds  w ere  b lo w in g  fro m  no rthe rn  and no rthw este rn  d ire c tio n s . 
The b low n  ou t sands were m ov ing  over the  d e fla tio n  surface , m a in ly  as transversa l 
asym m e trica l coversand du ne s  w ith  a steep sou thw a rd  s lope . They were s ta b ilize d  
a long  an eas t-w est ax is . A n a lo g o u s  coversand ridges pccu r in the  G elderse V a lley 
(van der S lu is  and M aarleve ld 1963).

W ith in  the  F lem ish  V a lle y  f ix a tio n  o f the  sou thw a rd  m oving eo lian  cove rsands 
was pa rtly  in flue nced  by h u m id  de p re ss ion s , lo c a lly  by vegeta tion  and m a in ly  by 
dam m ing  o f the  dra inage  by the  eo lian  d e p o s itio n  its e lf, w h ich  a lso caused the 
ra is ing  o f the  g ro u n d w a te r ta b le  in the  nearly  de p re ss ion s  to  the  s o u th . On the 
edges of the  F le m ish  V a lle y  th e  increased re lie f p layed an im p o rta n t ro le ,
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especially near M aldegem  and near Stekene. Thus a relatively high and complex 
coversand ridge crossing the Flem ish Valley, w as form ed in several phases o f  the  
W ürm Lateglacial by juxtaposition and superposition of small sandridges and 
dunes. Hence closed depressions coqld be formed in relatively high positions. In 
some of them  groundwater level was favourable for peat form ation. Form ation of 
colluvial deposits was much more complex: partly conditioned by water and 
suspended from  the dammed riverlets, partly by local run-off, partly by deposition of 
the blown out fines. In the more northernly zones single coversand ridges are also 
known in the Netherlands (van der Sluis and Maarleveld 1963),

During the W ürm  Lateglacial eo lian  sedim entation, the most effective winds 
tem porally turned to the southwest, resulting in a  reworking of the upper sands, as 
indicated by the direction of sand lam inae and the occurrence of sm all coversand 
dunes transversal to the main coversand ridges.

In the marshy depressions uninterrupted peat form at'op could continue during 
the whole W ürm  Lateglacial, as well during those colder phases. Eolian activity was 
the dom inant process on the coversand ridge, as during the warmer and more 
humid Bolling and Alleröd phases.

Since the Early Holocene the coversand ridges were reworked by loca! eolian  
activity, resulting in a new microrelief w ith sm all dunes and deflation depressions, 
The effectiveness of the southwestern winds is proved by the direction of the 
southwest pointing horns of parabolic inland dunes. The dip direction of the steep 
sloping sand lam inae also gives support to th is view. The vegetation horizons in the  
eolian sands illustrate the discontinuity in the sedim entation or in the fixation of the  
moving sands. M eanw hile the deposition in some depressions was characterized by 
colluvium  and by peat form ation in the m ost humid zones. Podzolisation of the  
coversands was very important, contrasting w ith the weakly podzolisatjon in the  
inland dunes. During the whole Holocene the W ürm  Lateglacial m orphology has 
been reworked superficially by eolian activity m ostly by southwest effective winds. 
Small dunes and deflation blown-outs have been formed at short distance and within  
short tim e lapses. Som etim es relief inversion was involved. Deforestation and 
agricultural practices have intensified eolian processes, especially during the  
M iddle Ages.
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Discussion

IV. G. Jardine:

Do you think that some of the coversanls were deposited in hollows that 
contained water? That such was the case is sugg< sted by the presence of loqd 
structures at the junction between some coversands (above) and peat (below). 
Disturbed sand/peat junctions may be exp lahed  b.' periglacial action when the 
watertable is high, but still saturated below 'h e  g n u n d  surface. Load structures 
however, may be produced only when open w?ter occurs above the ground surface 
and both the sand and the underlying peat are s jffic iently water-saturated for 
movement, induced by loading, to occur.

I. Heyse:

The first aeotian sedim entation resulted in a  damm ing effect on the drainage 
system. Consequently it is not excluded that small ponds could persist for a  while  
in some brook valleys, e .g . Edevalley, which had been transformed into marshy 
depressions and were receiving consistently m ore meltwater from  snow in the 
springtirqe. The aeolian sands were preferentially deposited at the northern rims of 
these depressions in open w ater or on a surface saturated with water. The second 
type of sedim entation was probably the more important one.

R  Vanhoorne:

Are you still convinced that the Flem ish Valley was eroded during the Ri$s 
glacial?
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I. Heyse:

The presence o f A zo lla  n u c u lo id e s  in th e  p e d im e n ts  o f the  F le m ish  V a lley 
a t leve ls o f 0 and — 5 no rth  o f G he n t has been in te rp re te d  s tra t ig ra p h ic a lly  as 
H o ls te in  by V. de  G roote . E ros ion  and s e d im e n ta tio n  p rocesses  occu rred  even at 
a re la tive ly  h igh  level. F luv ia l s e d im e n ts  are even kn o w n  at a level o f + 1 5  m etres 
near G hent (M e lle ). These H o ls te in  se d im e n ts  are d o m in a n t a t th e  m arg ins  o f the  
F le m ish  V a lley . The deepest in c is io n  and e ro s io n  phase in  th is  va lley , how ever, is  
s itu a te d  s tra t ig ra p h ic a lly  du rin g  the  R iss  pe riod .


