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A sand wavc fie ld on Ihe nonhern eXlremily of the Kwi nlebank ( Bel gian 
continental platform) was mapped thrce times ovcr a pcriod of one ycar with the 
hclp of sicle-scan sonar and cchosounder. The geornclric charactcristics of the 
sand waves are described in detai!. Shifling of the sand wavcs oc<:urrcd in the 
directions of both thcir gcnllc and stccp slopcs. The net movement over one year 
is. howcvcr, minimal. 

Oce(ll/o/ng;ctl AC/(j, 1991. Proceedings of the Internat ional Colloqui um on the 
environment of epicontinental seas. Lille, 20-22 March, 1990. \ '01. sp. nD t 1. 123-127. 

Évolution actuelle des vagues de sab le sur un banc sableux du 
plateau conlinental 

Un système de vagues de sable sc trouvant sur l'extrémité septe ntrionale du 
Kwintebank (plate-forme continentale belge) a été eanographié trois fois duranl 
la période d'un .In à l'aide d'un sonar laléral CI d'un sondeur bathymétrique. Les 
car'lcléristiques géométriques des vagues de sable sont décri tes en délail. Des 
déplacement s des vagues de sable ont élé détectés, aussi bien dans la direction de 
leurs fl ancs raides que de leurs n ancs à penle douce. Le résultai net de ces 
déplacements après un an est néanmoins mi nime. 

O("('(///o/u/:;("(/ A C/(I. 1991. Actes du Colloque International sur l'environnement des 
mers épicomincntalcs. Lille. 20-22 mars 1990. vol. sp. nD Il . 123-127, 

The terrn sand wave is used 10 refer 10 bcdforms which arc 
suffic ie nlly large 10 have Illegaripples superimposed on 
Ihem ( Dalr yrnple. 1984) . Sand w:.ves arc common 
bedforms in shallow-waler tidal environrnen1s and many 
allempls have heen made ln st ully silnd wave mi grai ion 
(Berné el (I/.. 1988: Langhorne. 1982: Ludwick. 1972 : 

Th e p u rpo se of 1hi s paper is \0 provide a lI e1ai ied 
description of a sand wavc field on the ext remity of a lidul 
sandban k and 10 di sc uss Ihe behaviour of Ihese large 
hedforms through lime wilh the he lp of several sels of 
observat ions recorded over a pcriod of one year. In Ihese 
prclimin .. ry resul ts. cmphasis is laid 011 the deteclioll ilnd 
lIleilSurement of sand wavc movemcnl.~. Discussiun of Ihe 
proccsscs causing Ihe movemcllls is bcyond Ihe scopc of 
Ihis I>rescntat ion. 

Mc Clive. 1971 : Terwindt. 197 1). Duri ng Ihe e .. r1y ye .. rs 
of research on Ihis topic, chrono-sequemi .. l measurelllenl 
of bcdforlllS was consiùcred a diOk ult lolSk .. s posilioning 
and IllI vigalion rclied o n inaccuratc systems. In rceenl 
yCHrs the development or hi gh- frcqueney pos itio ni ng 
systems wi lh an accu racy of a few metres ha s made it 
possible to overcolllc thesc dillkul tics. 
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LOCATION 

An area of s .. nd waves on Ihe norlhern Kwi mebank wm: 
selected for Ihis sludy. The Kwinlebank. onc of thc F1cmish 
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' :i)!ure 1 

Th" fINl/r.I< 8,,,,h will IIIt' 1JI'IIIilm c(}lJIr/ll'lIwl/l/rufr>r"l (1/rjllh.l ;', 
fl<l/I/)III~'), 

Lc~ B3nc< de J'landre Cl la plale-fortlk' eomÎnclilalc belge (pruf..,mk'urs 
en IIra'se') , 

Hanks, i~ ~ituatcd adjacent to the Belgian coast (Fig_ 1)_ Il 
has a $W-NE orielllalion, a lcnglh of 20 km, il widlh of 2 
km and il heighl relative 10 Ihe seabed of SOlnC JO 10 20 m. 
Like many lidal sandhanks. Ihe Kwinlcbank has a gcncral 
rnorphology dominaled by a tr:Hlsvcrsc asymmclry (de 
Moor, 1986: de MOOT and Lanckneus, 1989). 

Previous sludies un Ihe Kwi ntebank (Oc Moor. 1985: De 
Moor and L"l11ckneus, 1988: Lanckncus el (jf .. 1989) made 
il po), ... ihlc to dcvclop a scdimelli-dynamic modcl bascd on 
the net bOllolll load tnm"port direction,. Analy"i " of the 

1,.1'11111,,1,' of Il '/11111 "m"f /lUI!, 

Ih'dllrrd fro m IIIr IIIlIflgfll/,h,1 

' "t','tm/NI;,/ j""r 1989/111''''''' ill 
m,'/I"<,. J. 

E\Cl11p1c Il'un.· ,",mc de \a)!ue<; 
de ,able. dfdui,c dc' 
,onogrllllllllc< cnrcgi","", <'n JUI!! 
1989 (pmfmakul'o cil melre,l. 
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sedimcnt transport paths can he mllde using ~and waves 
(Ca~ lon. 1972) or megaripples (McCavc and L:mghome, 
19M2). When wc cXllmine sand waves and supcrimposed 
lI1egari pples on Ihe Kwinlcbank wc ~ec Inat the latter are 
usuall y oricnted :II an obli(IUe angle to the former with a 
divergenœ varying hetween 10° and 20°. If we compare 
the orienlalions of Ihe two Iypes of bedfornb with the 
direction:. o f pellk tidal eurrellts (N 74° E for the nood 
peak nenr tne soulhern ed!!e of Ihe Kwintebank) il is clear 
Ih:ll megaripplcs with a meall strike of N 1 go W arc alm{)~t 
perpendicular 10 the directions of the peak lidnl current . 
Sonographs recorded during several periods of the tidal 
cycle clearly show that on the Kwintebank. megaripple!\ 
can maintain their idelllily ()ver long periods. As we 
assume th:lt megaripples are a produci of the peak eurrents 
and Ihm Ihey (';111 maintain their idemity over a long pcriod 
we will base our following analysis on megaripples ralher 
than on s:md waves, 

Sand is transponcd on \() the bank from both the adjacelll 
channels. bUI from opposi te directions. Peilk nood eurrcnlS 
giv(' riSl.~ to a nel nonh-easlerl y movement of sand on the 
western flank. whik peak ebb currents towards the sOUlh
wcst 1110ve sand on the ea stern flank , T hi s Ciluses an 
accumulation of silnd on the bank sUllll11it, which is Ihe 
principal mechalliSIll mai nlaining the hank in ils present ly 
stable (·ontigurati on. 

METHOD 

TllTee dctailed surveys (Fcbruary 19!N. June 19S9 and 
Novel11ber 19S9) ",c re earried Ollt o n Ihe northcrn 
Kw in tebank ll sing echo:.ounder llnd s ide -sca n sonar 
c<]uipment. Ea ch s urvey was accornp li ~ hed in 
approxima tcl y 15 hours. A Deso XX ec hosounder was 
used for the bathymelric ret"Ordings and the ~onogr:tphs 
wcre obtained with a Klein Iwo-channel side-scan recorder 
coupled 10:1 5(x) kHI tr.lI1 .. duccr. 
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Sh;I';,'~ "1,11<' Mmd "',,,' .. cn'." ( >cc 1('/1. ... ,,1 f ï /l. . ZII/''';''/I. 1/", II/œ .. 
i't'r;l)/ls IIf IJ/>J"I'n '(II;'III" (defJlII in 11I/'1n.'.I, 

DéplôlCeme," Ile. er';le .. de. val:lI<':" de .able (I ~gc nlle: mir fi l:, 2) dmanl 
le, lroi , période, Il ·ubscrvali..,n (pmf..,ndcur.. cil mè lr.:. .. ). 

Durin g th e three s ur vey peri ods, na vigalio n and 
posilioning were performed by Syled is with a positi onal 
accuracy of 3 m, 

The surveys wcrc run along lines 141 ln apan. Rc<:ordings 
mad e in mo!wi c form al lo wed co mplele sono graph 
coverage of an arca 4 000 m in lenglh hy 1 500 III in 
width. The location of the c restlines and of Ihe basa l 
concavit ics wcre deduœ d from Ihe sonographs and Ihe 
b:llhymelric recordings. The hcighl of Ihe crcSlt ine and Ihe 
orienl<llion of Ihe stcc p stnpe were deduccd l'rom Ihe 
echosounder rceordi ngs (Fig. 2). 

EVOLUTION OF SANDWAVES ON A SHELF BANK 
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SI/Ild »'tH't',' /HI IIIId (1f"/IIUllil,. ,,,,,,lrt'rI! K",i/H,.bm,k 
(.<illlm;"" 1" lml .. /989). Ollly /he SUlld "'/n'e rrt',ll/illI'.< IInd 
1/11' nf;Plllillùm nf/II .. ; .. SI .... p s/n/If ,f (sec /t'gm" I-ïg. 2; "".. 
S/'OI"" (deJIII. 11I1IIt'I fl's ). 

Vallues de sable sur el autour de I~ panie scplenlrÎonalc du 
Kwimeoonk hilUalÎ<l!1 en j ui n 1989). Seules les cr';tes Iles 
"ague .~ de sa Mc CI leur asyrné lrie ~ onl repré ,cntée~ 

(légende: ,'O;r tig. Z ; profondeurs en m~ lr,,~). 

Comparison belwecn Ihe Ihrce sels of measuremenlS has 
been limited 10 Ihe :.rea oflhe Kwinteb<lnk Oclween Ihe red 
Dc('ca Hnes H02 and HOt (see Fig. 3). 

RESULTS 

Characterist ics of the sand waves (Fig, 3) 

The strike of Ihe sand waves is remarkably un iform and 
conslan( and "aries on the bank bClwccn N 150 W and N
S. Most sand wave cresltines arc neart y slmight bUI sorne 
pronouneed sinuous forOlS accur especi ally in Ihe l10nhem 
pans. Thc sand waves di splay a good laIerai eontinuily and 
Iheir cresttincs arc lraceabt c for UplO 2.5 km. The smallesl 
fealurc h<ls a Jcng lh of 200 111. tn Ihe norlhern, deeper pan 
of Ihe SlUdy area. wavelength and heighl average 210 m 
<lnd 3.6 m respecli vcly. The highcsi obscrved sand wave 
has li he ight of 8.6 m. In the shat lower walers of Ih c 
soulhern parI. sa nd waves dcc rca ~e in size (e.g . Ihc 
<l ve r<1ge hcighl rernains aboul 1.6 m) and denser Irai ns of 
sand waves occllr as Ihc ir wavelenglh is redut'Cd 10 an 
average value of t)o m. The heighl of an indi vidual s,uld 
w;I"e can vary considerably along ilS crest and variations 
were ubse rved belwecn I.X and K.6 Ill. Th e spac in g 
belween fldj:lcent c resls remains more o r less conSI:lIll 
atong thci r tcngth. Howcvcr a sand wave was obscrved for 
which the widlh of ilS genlle slope varied bclween 75 and 
30el m. Bran<:hing of cresllines was never observed. Ait 
sand waves \Vere aSy11l1lleiricai in cross-sCClion . Ait sand 
W:1VCS on Ihe s topes and summil of Ihe ba nk had Iheir 
sleep slopes "lwa ys faci ng Ihe north-ea~ t. which is Ihe 
dirc<:lion of Ihe peak Oood currcnls. 

NOlable is Ihe di screpancy in :Isyrnrnelry pallem bclween 
sand waves and meg<lripplcs. On Ihe western slope of the 
bank bolh type:; of bcdfonn:; have their stccp slope dipping 
low<lrJ s Ihe norlh-casl whilc 011 Ihc castern slope s,l11d 
waves and lllcgaripptcs dip in opposile direClions. 
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Position uf sil/III 11"111'1' an/,' i/l ),,1.\' /990 (Ilep/II", in IIINrl'f ). /1 

11101'"",,'11/ uf IllIId ... I,../, cre.r/J i/l me/rl'S he/ ... u" /7 "10" 10 )"/y 1990: 

}) "''''''''''1''" (dirff"/ioll mlll "/Ilm' ill "'t'lrnl uf'lUld '''''''f' , ·reJ/.f 
/W/\\"I">II F('/)nwn' /989 ,,,,,/ ),,/ ... 1990: JI !'oJi/iO/, 'if ,w"'/'I"I"'" rrnl< 
,m }II'", 17 1990 dedlll"t'dfrom rc/1<!.<mmMr rt'("(/((!inllf. 

Pu~iliull de.> CreIC.' des \'aguc.~ de ~nl>lc Cil juillci 1990 (proforu.kur, ,'n 
mèln'~). I ) déplacemcm des CreieS en mèlre~ ellirc le 17 ,'1 le 20 juillci 
1990 ; 2) dépl;Iccmem (dirccliun CI \'~Ieur en mèlre~ ) dc~ crélC' cnlre 
f~Hi<:r 1989 el juillel 1')lX); J) po~i linn dc~ crêles Je 17 juilkl 1990 
u~uu;'e .le, C'"'');;'''~II''''''' b~l),ylloéu;'I"n. 

Few s:'1l1d waves \Vere found in Ihe eastern adjacent 
channel. Ihe Ncge nvaam. In Ihe weslern channel. the 
Kwi nt e. several importan t sand waves occur. T hese 
display a N\V-S E 10 aimosi \V-E orienlation. which 
differelllimes Ihelll from Ihe bedJ"or1l1" on the nank~ and 
Iht' su mmit of the b:lI1k. Such a N\V-S E structure can 
extend bcyond the channel on the Ilank of the bank. The 
transi tion bclween channel and bank is accompanied by a 
change of ~lrike of Ihe sand W;I\'e. 

E\'olution of thc sand WlH'CS (Fig. 4) 

The gcneT:II characteristics of the sand wa\'es. such a" 
strike. a~ylHmetry. heighl and gcnc ral pattern. remained 
unehanged du ring Ihe three periods of ob~crvalion~. 

The po~ilion of the sand wa\"es. howe\'er. WOlS subjeci 10 
changes. Comparison belwcen Ihe recordings of February 
with tho~e of June shows a net movemelll or Ihe cre~1 
pos ili on~ o\er an average horil,.Olllal distance of 28 III 
towards the \V. This movement is simi lar for ail ,and w<lves. 
Small \ariali()n~ in the amplitude of the creslal mo\"crnel1l 
occur along Ihe lenglh of the indi\ idual hcdfonm. Notable i~ 
that the movcment of the sand \\'a \'('5 o("currcd in thc 
direction of Ihtir gent le ,Jope, . The lenglh of "ome 
'Imctures can decrease or increaSl' b) 10010200 nl. 
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The recordings of November showed again a sand Wilve 
1110\'ell1el1l but no\\' IOw:lrds the easl. This Illovement. in an 
opposite direction \0 that which was prevîously ohseTved. 
ha" an average value of 29 m and caused the CTeSIS 10 

return to roughly the ~ame position that they had eleven 
rllonths previously. 

Accur<lcy of the positioning data on sea is an intricate 
problern. As Sy ledîs was thc mos t il ecura te sys lem 
availablc on board of the re search vessel. it sec lll ed 
illcongruous 10 comml the recorded movements with the 
help of a less reliable system. Instead the following control 
operation" were carried out. Echosounder recordings werc 
obtained of the Kwintebank along the sa me rcference 
tracks H02, HOI and Hoo on 17 and 20 July 1990. The 
recordings were made in the same phase of the tida! cycle 
\0 redu("e as much as po.~sible the e ffect uf minor crest 
oscillations (Langhorne. 1982). The assumption was made 
thal a Ihrcc-day pcriod would not affect the position of the 
sand wa\'e crests in a substantial way. The result s arc 
prcscllted 011 Figure 5. 

The cresl nmvemen l.~ of 16 sand wa\'es were analysed. No 
shifling was detected for Iwelve "and waves. thTee had an 
observed movemelll of 5 111 and one of 2.5 Ill. The values 
of 5 and 2.5 Tl1 fal! in the positional error range of the 
Syledis. We conclude from Ihese fi gures Ihat Ihe delected 
values or 28 and 29 m correspond 10 actual movel11enls. 
Figure 5 also displays Ihe mo\'cment of the sand wave 
eTests between February 1989 and Jul y 1990. No sand 
wave 1ll0Vemelli was recorded on the H02 track. However 
values of 35 and l'ven 65 m were detectcd on the HOI 
track. 

CONCLUS IONS 

The sand waves of thc nonhern Kwintebank appcar 10 be 
stable rcature~ whil"h l'an 1110\'e in Ihe directions of both 
their sleep and gentil' ~l()rc~. Sand wave C)~("i llation occllr~ 

but Ihe net move ment over one year can be cOllsidered 
Ilcgligible. In a Ihree-day pcriod no significant movcment 
eould be detectcd. 
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