
Geconcerteerde A kties  Oceanografie 
Technisch Rapport Benthos 81/04

This paper no t to  be c i t e d  w ithou t p r i o r  re fe re n ce  to the  au thors

Macro- and meiobenthos of a s u b l i t t o r a l  sandbank in  the Southern Bight 
of the  North Sea

K.A. Willems, C. Vanosmael, D. C laeys, M. Vincx & C. Heip
Marine Biology S ec tio n ,  Zoology I n s t i t u t e ,  S ta te  U n iv e rs i ty  of Ghent,
Belgium



-  1 -

ABSTRACT

The b e n th ic  fauna o f a l in ea r-san d b an k , the  Kwinte Bank, in  the  B elg ian  c o a s ta l  
w a ters  o f  the  North Sea has been sampled on ten  s t a t i o n s  in  September 

1978. D ensity  and sp ec ie s  com position of the  macro- and meiofauna

and sedim ent c h a r a c t e r i s t i c s  have been s tu d ie d .  The Kwinte Bank
■ $ 

shows a g ra d ie n t  from f i n e r  sedim ents in  the  south to  c o a rse r  s e d i ­
ments in  the  n o r th  r e s u l t i n g  from the  t i d a l  c u r re n t  p a t t e r n  in  the 
reg io n  and cân be considered  as a b io g eo g rap h ica l  i s l a n d é s  the  bank 
i s  autrounded by a reg io n  o f much f i n e r  sedim ents.

The macrofauna c o n s i s t s  o f  73 i d e n t i f i e d  spec ies  and has an average
d e n s i ty  o f  4910 in d . /m  and an average d i v e r s i t y  of 2.5 b i t s / i n d .  In ­
t e r s t i t i a l  p o lychae te s  predominate and among those  Hesionura augeneri 
i s  the  most abundant sp e c ie s .  Two sp ec ie s  groups can be d is t in g u is h e d  
and can be c o r r e la t e d  w ith  sediment c h a r a c t e r i s t i c s .  Both sp ec ie s  num­
b e r  and d e n s i ty  o f  the  macrofauna in c re a se  w ith  in c re a s in g  g ra in  s iz e  
whereas d i v e r s i t y  d ecreases  due to  the  predominance o f  H. augeneri in  ' 
c o a r se r  sedim ents i 

Nematodes a re  evenly  spread over the  whole sandbank b u t  sp ec ie s  d i f ­
f e r .  D iv e r s i ty  i s  very  h igh  (on average 3 .8  b i t s / i n d . )  and 136 sp ec ie s
were i d e n t i f i e d .  D ensity  on the c o n tra ry  i s  low (on average 384 i n d . /

2 . , ,
10 cm ) .  Three sp ec ie s  groups can be d is t in g u is h e d  which a re  c o r r e l a ­
ted  w ith  sediment c h a r a c t e r i s t i c s .

Copepods a re  bo th  more numerous and more d iv e rse  i n  the co a rse r  
sedim ents o f  the  n o r th e rn  s id e  of the  sandbank. One cyclopoid  and
65 h a rp a c t ic o id  sp ec ie s  were i d e n t i f i e d  w ith  an average d i v e r s i t y  o f > ,

22 .3  b i t s / i n d .  and an average d e n s i ty  o f  162 in d ./IO  cm . As in  the
macrofauna , two sp ec ie s  groups can be d is t in g u is h e d ,  again  c ó r r e l a -

1
ted  w ith  sedim ent c h a r a c t e r i s t i c s .

The b e n th ic  fauna o f the  Kwinte Bank i s  c l e a r ly  r e l a t e d  to  the  
fauna o f  the  open sea  zone o f the  Southern B igh t,  in  s p i t e  o f  the 
f a c t  t h a t  the  bank i s  s i t u a t e d  in  the  t r a n s i t i o n  zone between open 
and c o a s ta l  w a te r s .  The fauna i s  a l s o  r e l a t e d  to  the  i n t e r s t i t i a l  
fauna o f exposed sandy beaches.



INTRODUCTION

In  the  Southern B ight of the  North Sea, o f f  the  Belgian c o a s t ,  e x i s t s  
a  s e r i e s  o f  p a r a l l e l  s u b l i t t o r a l  sandbanks, the  Flemish Banks, s i tu a te d  
in  a s o u th w es t-n o r th ea s te rn  d i r e c t io n ,  15 to  25 km long and 3 to  6 km 
wide. They a re  s ep a ra te d  by ch anne ls ,  4 to  6 km wide, and r i s e  about 
25 m above the  surrounding  sea f lo o r  ( f i g .  1). These sandbanks r e s u l ­
ted  from the accum ulation o f  sandy d e p o s i ts  o f  g l a c i a l  o r ig in  sedimen- 

ted  by the  g ia n t  s tream  d ra in in g  the  w aters  from the  p re se n t  Rhine, Mep­
se ,  S che ld t and Thames b e fo re  the  F lan d r ian  marine t r a n s g re s s io n  about 
12,000 y ea rs  ago. When from b o re a l  times onwards the  North Sea became 
slowly inunda ted , a connec tion  w ith  th e  E ng lish  Channel was f i n a l l y  
e s ta b l i s h e d  about 8,700 y ears  ago, f i r s t  as a small channel b u t  then 
ex tend ing  u n t i l  the  very  s t ro n g  t i d a l  c u r re n ts  r e s u l t e d ,  which a re  r e s ­
ponsable  f o r  the  p re se n t  geomorphology o f the  re g io n .

The system o f  the  Flemish Banks i s  to  be considered  as an i s la n d  of 
c o a rse r  sedim ents in  a reg io n  c h a ra c te r iz e d  by f i n e r  g ra ined  and s i l t y  
sedim ents (see  Govaere e t  a l . .  1980, fo r  a f u r th e r  d e s c r ip t io n  of the  
Southern B ight a r e a ) . The b e n th ic  fauna of th a t  reg ion  and of the  s e d i ­
ments f u r t h e r  o f f - s h o r e  has been the s u b je c t  o f  ongoing re sea rc h  th a t  
i s  p a r t  o f  a comprehensive s tudy i n i t i a t e d  by the  B elg ian  Government in  
1970. Data have been pub lish ed  by Heip & Decraemer (1974), Jensen  (1976) 
Govaere (1976), Heip e t  a l . (1979). Govaere e t  a l . (1980). Willems & Claeys 
( i n  p re s s )  and Vincx ( in  p r e s s ) .  A la rg e  amount of unpublished d a ta  has 
been assembled in  Government Reports  (Van Damme & Heip, 1977; Govaere 
e t  a l . .  1977) and th e s i s s e s  (Jensen , 1974-; Degadt, 1976; B isschop, 1977; 
Vanosmael, 1977; Govaere, 1978; Rappé, 1978; Van S teen , 1978; C laeys, 
1979; Kerckhof, 1980).

In  s p i t e  o f  t h i s  i i i ten se  r e s e a rc h ,  the  sandbanks themselves had never 
been in v e s t ig a te d  u n t i l  commercial i n t e r e s t  in  sand and g rav e l  e x p lo i ta ­
t i o n  s t a r t e d .  This made n ecessa ry  an assessm ent of the  impact o f  l a r g e -  
scale, human in te r f e r e n c e  through th e  e x p lo i t a t io n  o f  s e v e ra l  m i l l io n  tons 
of sediment a n n u a lly .  T herefore  b a s e l in e  d a ta  were c o l le c te d  from 1977 
onwards. A part from t h e i r  use in  management, th e se  d a ta  a re  u se fu l  in  
an e c o lo g ic a l  co n tex t  as the  sandbanks a re  extrem ely i n t e r e s t i n g  eco lo ­
g ic a l  h a b i t a t s .  They can be considered  as i s la n d s  and t h e i r  fauna can



be compared to  th a t  o f  the  surrounding  re g io n ,  which i s  w e ll  known. 
Furtherm ore, the  sandbanks a re  s t r e s s e d ,  h igh-energy  environments in  
the  s u b l i t t o r a l  and su b je c t  to  extreme p h y s ica l  d is tu rb an ce  through 
the very  s t ro n g  t i d a l  c u r r e n t s .

This paper and an accompanying paper by Rappé & Govaere ( in  prepa^ 
r a t io n )  a re  the  f i r s t  r e p o r t s  on the  fauna of two o f the  Flemish Banks, 

the  B uiten  R a te l  and the  Kwinte Bank. I t  p re s e n ts  a comprehensive 
p i c tu r e  o f  the  t o t a l  b e n th ic  fauna of the  Kwinte Bank in  September 

1978.



MATERIAL AND METHODS

D e sc r ip t io n  of the  s tudy  a rea

The Kwinte Bank i s  lo c a ted  about 12 km o f f  the  B elg ian  c o a s t ,  b e - '  

tween Ñieuwpoort and Oostende ( f i g .  1). I t  i s  bordered  by two chan­
n e l s ,  the  Kwinte on i t s  w este rn  and the Negenvaam on i t s  e a s te rn  s id e .

The fo llow ing  d e s c r ip t i o n  i s  based on o b se rv a tio n s  by B as tin  (1974) 
In  c r o s s - s e c t i o n ,  the  Kwinte Bank i s  as^ym etric  w ith  a s teep  n o r th ­
w este rn  and a g e n t le  s o u th -e a s te rn  s lo p e .  The upper sediment la y e r  
i s  c h a ra c te r iz e d  by sandwaves, m egaripples and small sand r i p p l e s ,  

o ccu r r in g  on d i f f e r e n t  s c a le s  ( f i g .  2 ) .  The sandwaves a re  most de­
veloped in  th e  n o r th - e a s te r n  p a r t  and reach  an am plitude of up to 
8 m e tre s .  The top of these  sandwaves as w e ll  as the  megaripples 
and the  sm all s a n d r ip p le s  a re  con tinuously  broken down and re b u i ld  
by s tro n g  c u r r e n ts  and t h i s  p rocess  i s  v i s i b l e  a t  the w ater su r fa ce  
by the  appearance of suspended pa tches  of sedim ent. P a r t i c u l a r ly  
during  s torm s, the  whole top of the sandbank i s  com pletely  destroyed  
and re b u i ld  a f te rw ard s  as a r e s u l t  o f the c u r re n t  p a t t e r n  t y ­
p i c a l  f o r  the  sandbank system, which has been d e sc r ib ed  by Houbolt 
(1968) and B as t in  (1974).

The sediment o f  the  bank c o n s i s t s  of f in e  to  coarse  sands and 
shows a g ra d ie n t  from f in e  sediments in  the  south to  co a rse r  s e d i ­
ments in  the  n o r th .  However, the  d i s t r i b u t i o n  of the  sediments can 
be very  patchy  l o c a l l y .  Many small p a tc h e s ,  w ith  a m ixture  of coar­
se sand and s h e l l ,  occur on the  s lopes  o f  the  sandwaves and a re  due 
to  s tro n g  e ro s io n .  The bottom of the  dep ress ions  (-20 m) between 
the  sandwaves o f  the  n o r th - e a s te r n  p a r t  c o n s i s t s  o f  f i n e r  sediments 
en r ich ed  w ith  some mud and they a re  c h a r a c te r iz e d  by an abundant 
fauna.

Sampling

Samples were c o l l e c te d  on 5 September 1978 a t  ten  s t a t io n s  (SB 1 
to SB 10) covering  the  whole len g th  o f  the  sandbank ( f i g .  1). The 
s t a t i o n s  were lo c a te d  us ing  a D ecca-nav iga to r;  the  co o rd in a tes  a re  
g iven  in  ta b le  1.

Macrofauna sampling was c a r r i e d  out by means of a Van Veen grab 
2(0.1 m ) ;  samples were immediately f ix e d  w ith  fo rm alin  7%. The 

meiofauna was subsampled from a Reineck b o x -co re r  to  a depth of
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10 cm us ing  a c r y l i c  cores  w ith  a su r fa ce  a rea  of 10.17 cm . The cores 
were immediately ex truded  and f ix ed  w ith  hea ted  (70 °C) 7 % fo rm alin . ■ 
F ix a t io n  w ith  warm fo rm alin  causes r e l a x a t io n  and s t r e t c h in g  of the 
nematodes, thus f a c i l i t a t i n g  l a t e r  i d e n t i f i c a t i o n  (S e in h o rs t ,  1966).

The macrofauna was e l u t r i a t e d  in  the  la b o ra to ry  us ing  an a d a p ta t i o n ■ 
of the  B a rn e t t - te c h n iq u e  used in  meiofauna re se a rc h  (Heip, u n p u b lis ­
hed).  The samples a re  p laced  a t  the c lo sed  end o f an h o r iz o n ta l  trough 
(L: 6 m, W: 15 cm, H: 15 cm) open a t  the o th e r  end and washed o u t  w ith  
a w ater  c u r re n t  over a 250 /am s ie v e .  The h e a v ie s t  organisms (mollusks) 
a re  l e f t  behind on the  trough a f t e r  é l u t r i a t i o n  and were picked out 

by hand. The use of a 250 yum s ieve  in s te a d  o f the  usual 0 .5 or 1 mm, , 
s iev es  was decided  a f t e r  p re l im in a ry  in v e s t ig a t io n  had demonstrated 
the  importance o f i n t e r s t i t i a l  po lychae tes  in  the  sandbank fauna.

J
To e l u t r i a t e  the  meiofauna from the sediment, d é c a n ta t io n  on a 

38 ;um s iev e  was used s in ce  a l l  the  s t a t i o n s  c o n s i s t  o f c lean  sand.
For the  macrofauna, the  h a rp a c t ic o id s  and nematodes th re e ,  two 

and one r e p l i c a t e  were examined r e s p e c t iv e ly .  A ll the  animals in  
the  r e p l i c a t e s  were i d e n t i f i e d  and counted, excep t the  nematodes 
fo r  which in  r i c h  samples only 100 in d iv id u a ls  p icked  out of a coun­
t in g  chamber a t  random were i d e n t i f i e d .  A ll d e n s i t i e s  of meiofauna 
however a re  based on counting  of two r e p l i c a t e s  ( t a b le  2 ) .

Approximately 20 g of homogenized s u b s t r a te  was used fo r  g ra in  
s iz e  a n a ly s is  o f  the  sand f r a c t i o n  accord ing  to  Buchanan & Kain (1971).
The wet s iev ed  f r a c t i o n  sm alle r  than 62 /im was used as a measure of 
mud c o n te n t .  The amount o f  o rgan ic  m a te r ia l  was determined by lo ss  
o f  weight on i g n i t i o n  a t  550 °C.

Faunal a f f i n i t i e s  among the s t a t i o n s  were examined by use o f  the 
Czekanowski q u a l i t a t i v e  s i m i l a r i t y  c o e f f i c i e n t  (Sorensen, 1948):

s  - ■  2 a2a + b + c

where a i s  the  number of sp ec ie s  p re s e n t  in  both  s t a t i o n s ,  b and c^are  the 
number o f  sp ec ie s  p r e s e n t  in  s t a t i o n  1 and 2 on ly . The s t a t i o n s  were 
c lu s t e r e d  by f l e x i b l e  s o r t in g  (j^= -0 .2 5 )  (C l i f fo rd  & Stephenson, 1975) 
and a rranged  in  an a f f i n i t y  dendrogram (Ordana program of Bloom e t  a l . ,  
1977, as adapted  by Govaere, 1978).

1 NSpecies d i v e r s i t y  was measured by the B n l l o u i n  index H = ^  j- y
proposed by Margalev (1958). Evenness J  = H/H , where H = log S ^

UlclX lïïclX S

was c a lc u la te d  a f t e r  P ie lo u  (1966).
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S t a t i s t i c a l  t e s t s
As the  d a ta  concern only  one sampling da te  i t  was decided to  compare 

them only i n t e r n a l l y .  E s p e c ia l ly  the r e l a t i o n s h ip  w ith  sediment compo­
s i t i o n  was in v e s t ig a te d .  For t h i s  purpose only simple non-param etricaT  
t e s t s  were used , as non-no rm ali ty  of the  d a ta  i s  im p ortan t.  These t e s t s  
a re  a l l  d e sc r ib ed  in  e .g .  S ieg e l  (1956).

F i r s t l y  i t  was t e s t e d  whether the  param eter has a clumped d i s t r i b u t i o n ,  
i . e .  whether h ig h e r  o r  lower va lues  tend to  he grouped. This was done 
us ing  the  one-sample runs t e s t .  Then i t  was in v e s t ig a te d  whether th e re  

was a l i n e a r  t r e n d ,  as the  s t a t i o n s  a re  l i n e a r l y  a rranged  and a g ra d ie n t  
was thought to  e x i s t  in  sediment c h a r a c t e r i s t i c s .  These was done by 
c o r r e l a t i n g  the  d a ta  w ith  the  s e r i e s  o f  n a tu r a l  numbers 1 to 10 using 

( Spearman's rank c o r r e l a t i o n  c o e f f i c i e n t .  The th i r d  t e s t  c o n s is te d  in  '
looking  f o r  d i f f e r e n c e s  between the n o r th e rn  end ( s t a t i o n s  1-5) and 
the  sou thern  end ( s t a t i o n s  6-10) o f  the sandbank. This was done us ing  
W ilcoxon's  U - te s t .  For the  in d iv id u a l  sp ec ie s  the  s ig n i f ic a n c e  of 
d e n s i ty  d i f f e r e n c e s  between c l u s t e r s  was a ls o  te s t e d  using  W ilcoxon's 
U - te s t .  F in a l ly  the  c o r r e l a t i o n  w ith  median g ra in  s iz e  o f the  sand f r a c ­
t io n  was t e s t e d  us ing  aga in  Spearman's rank c o r r e l a t i o n  c o e f f i c i e n t .

The r e s u l t s  f o r  g en era l  param eters  a re  given in  ta b le  3. For the  
in d iv id u a l  sp ec ie s  the  r e s u l t s  have n o t  been reproduced j_n to to  bu t 
a re  d iscu ssed  in  the  t e x t .

C
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RESULTS

Sediment a n a ly s is

Depth, g ra in  s i z e  a n a ly s is  and o rgan ic  m a te r ia l  co n ten t  a re  given 
r.j , i n  t a b le  1.

êaJû * The median p a r t i c l e  diameter of the sand f ra c t io n  v a r ie s  between
184 îm and 654 ¿um. According to  the W entworth-scale (Buchanan & 
Kain, 1971) the  s t a t i o n s  can be a rranged  as fo llow s: coarse  sand:
SB 3, SB 5; medium sand: SB 2, SB 4, SB 6; f in e  sand: SB 1, .SB 7 -̂ 
SB 8, SB 9 and SB 10. A ll the  sedim ents a re  very  w ell so r te d  except 
f o r  SB 3, which i s  w e ll  s o r te d .  The median p a r t i c l e  diam eter shows 
a s i g n i f i c a n t  l i n e a r  tren d  and in c re a s e s  towards the  n o r th e rn  end 
o f the  sandbank. This i s  r e f l e c t e d  by a very  s i g n i f i c a n t  d i f fe re n c e  
between bo th  h a l f s  o f  the  sandbank.

The mud co n ten t  and o rgan ic  m a te r ia l  c o n ten t  a re  g e n e ra l ly  low- 
« 2  %) and the g rav e l  co n ten t  v a r ie s  between 0 and 6 %. The g revei 

co n ten t  a lso  shows a very  s i g n i f i c a n t  l i n e a r  tren d  of in c re a s in g  
v a lu es  towards the  n o r th e rn  end o f the Kwinte Bank.
Macrofauna

í  D e n s i ty : d e n s i t i e s  of the  macrofauna range from 500 in d ./m  (SB 8)
/ v k  2 ?

to  15330 in d ./m  (SB 4 ) .  The mean va lue  i s  4910 in d ./m  ( ta b le  2 ) .
-j The low est v a lu es  a re  recorded  in  the  f in e  sediment s t a t i o n s ,  where­

as h ig h e r  v a lu es  a re  found in  the  c o a rse r  d e p o s i t s ,  m ainly d u e . to  
the  la rg e  number of i n t e r s t i t i a l .  Po lychaeta  and A rch ian n e lid a .  On 
the  Kwintebank, Po lychaeta  a re  dominant and make up between 44•%
(SB 7) and 83 % (SB 5) of the  macrofauna. Only a t  SB 8 they a re  
l e s s  im portan t (28 %); in  t h i s  s t a t i o n  C rustacea  show a r e l a t i v e  
abundance of 64 %. The h igh  d e n s i ty  o f  macrobenthic organisms m
s t a t i o n  SB 4 i s  s t r i k i n g .  Not only  Po lychaeta  a re  w e ll  r e p re se n -

2 2 
ted  (10470 in d ./m  ) ,  b u t  a l s o  the  A rch ian n e lid a  (870 in d ./m  ) ,  O l i -

1 2 2gochaeta  (800 in d ./m  ) ,  Nemertinea (620 ind ./m  ) ,  Mollusca (1650
2 2 in d . /m  ) and Echinodermata (860 in d ./m  ) a re  abundant in  comparison

v-r w ith  the  o th e r  s t a t i o n s .
■J) Í
tcuú J* T o ta l  macrofauna d e n s i ty  shows a s i g n i f i c a n t  l in e a r  tren d  and

in c re a s e s towards the  n o r th .  This i s  very  s i g n i f i c a n t l y  c o r r e la te d  

w ith  median g ra in  s iz e  and i s  mainly due to the dominance of the
P o lychaeta  which r e p e a t  bo th  t re n d s .  Among the o th e r  macrofauna



groups only  the  O ligochae ta  and Echinodermata show no l i n e a r  trend  
b u t  a l l  groups in c lu d in g  those two a re  clumped artd a l l  except the 
Echinodermata show s i g n i f i c a n t  or very  s i g n i f i c a n t  c o r r e la t io n s  w ith  
median g ra in  s iz e  ( t a b le  3 ) .  However, fo r  the C rustacea  the  trend  
i s  o p p o s ite  to  t h a t  of the  o th e r  macrofauna groups as they a re  more 
abundant in  the  f i n e r  g ra ined  sediments on the  South end of the 
bank.
Spec ies  com position : in  t h i s  s tu d y , 37 sp ec ie s  of P o ly ch ae ta ,  4
sp e c ie s  of À rch ian n è lid a ,  12 sp ec ie s  of Mollusca* 17 sp ec ie s  of

C rus tacea  and 3 sp ec ie s  of Echinodermata have been found ( ta b le  4 ) .
I In  a l l  s t a t i o n s  Hesionura augeneri i s  the  most dominant sp e c ie s ,

j  r e p re s e n t in g  alm ost 55 % of the  macrofauna. In  s t a t i o n s  SB 1, SB 2,
SB 3, SB 4 and SB 5 t h i s  sp ec ie s  reaches  numbers of 2000 (SB 1) to 

. 27700 (SB 4) in d ./m  , whereas in  the  sou thern  a rea  i t  i s  le s s  abun­
dan t:  between 20 (SB 8) and 790 (SB 10) ind ./m ^. O ther dominant 
s p ec ie s  on the  Kwinte Bank a r e ,  in  descending o rd e r :  P r o to d r i lo id e s  
s p . , Nemertinea s p p . ,  O ligochae ta  s p p . ,  P r o to d r i lo id e s  c h a e t i f e r , 
Macrochaeta h e lg o la n d ic a , S p isu la  s p p . ,  Microphthalmus l i s t e n s i s , 
G lycera  c a p i t a t a , Nephtys c i r r o s a , B athyporeia  e le g a n s , Polygor­
d iu s  a p p e n d ic u la tu s , Spio f i l i c o r n i s , Tanaissus l i l l j e b o r g i  and 
O phelia  b o r e a l i s .

F ig . 3 r e p re s e n ts  the  dendrogram r e s u l t i n g  from the normal (Q) 
a n a ly s i s ,  a p p l ie d  to  a l l  s t a t i o n s  using  a l l  sp ec ie s  excep t the  Oli^- ■ 
gochae ta , Nemertinea and those  recorded  in  one s t a t i o n  only  (with 
a frequency sm a lle r  than 10 %). Two major s t a t i o n  groups can be 
d i s t in g u is h e d .  Group I  co n ta in s  th re e  s t a t i o n s !  SB 2, 3 and 4 (coarse  
to  medium san d ) ,  group I I  c o n ta in s  the  o th e r  s t a t i o n s :  SB 1, 5, 6, 7, 
8 , 9 and 10. These s t a t i o n s ,  excep t SB 5 ánd SB 6, a re  c h a r a c te r i ­
zed by f in e  sand. The same groupings a re  ob ta ined  us ing  Polychaeta  
o n ly . Group I  inc luded  53 sp ec ie s  and group I I  has 48 sp e c ie s .  In 
group I  14 sp ec ie s  ou t o f  28 P o ly ch ae ta ,  6 sp ec ie s  out of 11 Mollus­
ca and 3 sp ec ie s  ou t of 8 C rus tacea  a re  r e s t r i c t e d  to  t h i s  group.
The dominant sp ec ie s  in  group I  a re :  Glycera c a p i t a t a , G oniadella  
b o b r e t z k i i , Macrochaeta h e lg o la n d ic a , Polygordius a p p e n d ic u la tu s , 
P r o to d r i lu s  s p . , M ytilus  e d u l i s  and S p isu la  spp . The sp ec ie s  r e s ­
t r i c t e d  to  t h i s  group and o ccu rr in g  w ith  h igh  d e n s i ty  a re  Sphaero­
s y l l i s  b u lb o sa , S. h y s t r i x , P r o to d o r v i l l e a  k e f e r s t e i n i , Ophryotrocha
g r a c i l i s , Aonides p a u c ib ra n c h ia ta  and P o ly c ir ru s  medusa.



In  group I I  9 sp ec ie s  ou t o f  23 P o lychae ta , 1 sp ec ie s  ou t o f  6 Mollus­
ca and 9 sp ec ie s  out of 14 Crustacea  a re  r e s t r i c t e d  to  th a t  group. Spe­
c ie s  which a re  num erica l ly  dominant a re  Nephtys c irrosa" , Spio f i l i c o r n i s , 
Ophelia  b o r e a l i s , P r o to d r i lo id e s  c h a e t i f e r , G astrosaccus s p i n i f e r , Ta­
n a is su s  l i l l j e b o r g i  and B athyporeia  e le g a n s . Species e x c lu s iv e  to  group 
I I  and w ith  h igh  frequency a re  Scoloplos a rm ig e r , Spiophanes bombyx and

S c o le le p is  b o n n ie r i .  The in c re a s in g  importance of C rustacea  in  group I I
-  . 2 -  2i s  rem arkable (N̂ . = 20 in d ./m  and N^j = 131 ind ./m  ) ( t a b l e  4 ) .

Many macrofauna sp ec ie s  show clumping along the áandbank, b p t  l i n e a r  
tren d s  a re  n o t  so f re q u e n t .  They occur in  Hesionura a u g e n e r i , Microph­
thalmus s i m i l i s , bo th  S t r e p t o p s y l l i s  s p e c ie s ,  Glycera c a p i t a t a , Goniadel­

l a  b o b r e t z k i i , Macrochaeta h e lg o la n d ic a , Polygordius  a p p e n d ic u la tu s , 
P r o to d r i lu s  s p . ,  M ytilus e d u l i s  and S p isu la  s p p . ,  w ith  in c re a s in g  den-

i
s i t y  towards the  c o a rse r  n o r th e rn  sedim ents , and in  S c o le le p is  b o n n ie r i , 
Tanaissus  l i l l j e b o r g i  and B athyporeia  e legans  w ith  in c re a s in g  d en s ity  
towards the  f i n e r ,  so u thern  sed im ents . C o r re la t io n s  w ith  median g ra in  
s iz e  a re  uncommon and were only found fo r  Hesionura a u g e n e r i , G oniadella  
b o b r e tz k i i  and Macrochaeta h e lg o la n d ica  among the p o ly c h ae te s ,  P ro to d r i ­
lus  sp . among the  a rc h ia n n e l id s  and M ytilus e d u l i s  and S p isu la  spp . 
among the  m ollusks , where they a re  p o s i t i v e ,  and Abra a lba  among the 
moHusks and Tanaissus l i l l j e b o r g i  and Bathyporeia  e legans  among the 
c ru s tac e an s  where they a re  n e g a t iv e .

Many o f  th e  commoner sp ec ie s  show s i g n i f i c a n t  d i f f e r e n c e s  in  d e n s i ty  
between the c l u s t e r s .  The ex cep tio n s  a re  the  Microphthalmus spp . ,  Neph­
tys  lo n g o se to sa , Scoloplos a rm ig e r , S c o le le p is  b o n n ie r i  and Ophelia bo­
r e a l i s  among the p o ly c h ae te s ,  P r o to d r i lo id e s ^ c h a e t i f e r  among the a r c h i -  
a n n e l id s ,  Caecum glabrum and Abra a lb a  among the m ollusks , Pseudocuma 
lo n g ic o r n i s , Tanaissus l i l l j e b o r g i  and Megaluropus a g i l i s  among the 
c ru s ta c e a n s .
Species  d i v e r s i t y : d i v e r s i t y  of the macrofauna does n o t  show any trends  
b u t  i s  on average s i g n i f i c a n t l y  h ig h e r  in  the  n o r th e rn  p a r t  of the  sand­
bank. D iv e r s i ty  i s  low a t  s t a t i o n s  SB 1, 2, 3, 4, 5 and 10 and t h i s  can 

be ex p la in ed  by the  dominance of Hesionura a u g e n e r i . In  f a c t ,  d iv e r s i t y  
is ,  n e g a t iv e ly  c o r r e la t e d  w ith  median g ra in  s iz e  because of t h i s .  In 
s t a t i o n  SB 8 B athyporeia  e legans  i s  dominant. ' i r :.

C ontra ry  to  sp ec ie s  d i v e r s i t y ,  the  number of spec ies  shows a very 
s i g n i f i c a n t  l i n e a r  tren d  and in c re a se s  w ith  in c re a s in g  median g ra in  
s i z e  ( t a b le  3 ) .



Î.E.

Meiofauna
D en s i ty : Nematodes re p re s e n t  more than 50 % o f the meiofauna in  s t a ­
t io n s  SB 1, 2, 4 , 6, 7 and 8 whèreas in  s t a t i o n s  SB 3, 5, 9 and 10
copepods predom inate . The mean d e n s i ty  of nematodes and h a rp ac-
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t i c o id s  over al.1 s t a t i o n s  i s  366 + 77 ind/10cm and 161 _+ 26 ind /

2 .10 cm r e s p e c t iv e ly .  On average nematodes account f o r  60.0 %

(range 21.7 -  88.7 %), h a r p a c t ic o id s  fo r  33.4 % (range 9 .3  -  64.9 %) 
and o th e r  tax a  f o r  6 .6  % (range 1.9 -  17.1 %). The o th e r  taxa  con­
s i s t  mainly o f  i n t e r s t i t i a l  A nnelida, followed by O stracoda, Halaca- 
r i d a  and Hydrozoa.

Nematodes and copepods show no tren d s  in  d e n s i ty  and a re  n o t  clum­
ped along the  sandbank ( t a b le  4 ) .  O stracoda,and  H a íaca rida  ' •
a re  more abundant in  the  n o r th e rn  p a r t  b u t  Hydrozoa a re  more abundant 
in  the  so u th ern  p a r t .  D ensity  o f  Ostracoda and Hydrozoa i s  c o r r e lá te d  

w ith  median g ra in  s i z e ,  in  an o p p o s ite  way. ,
Nematoda:
In  the  ten  sampling s t a t i o n s  1550 nematodes were i d e n t i f i e d .  A l i s t  
o f  the  sp ec ie s  w ith  th e ir ¡  r e l a t i v e  abundance in  each sample i s  given 
in  t a b le  6. Severa l in d iv id u a ls  could no t be i d e n t i f i e d  to sp ec ie s  
l e v e l ,  because of the  p a u c i ty  o f  the m a te r ia l  (mostly ju v e n i l e s ) .  In  
a l l ,  136 sp ec ie s  were found, be long ing  to 28 f a m i l ie s .  Faunal a f f i n i ­
t i e s  among the  s t a t i o n s  a re  i l l u s t r e d  in  a dendrogram in  f i g .  4 . Spe- 

í c ie s  o c cu r r in g  only  once were e l im in a te d  (see  ta b lé  6 ) .
The ten  s t a t i o n s  a re  a rranged  in to  th re e  c l u s t e r s .  The f i r s t  group 

comprises s t a t i o n s  SB 2, 3, 4 and 5. The nematode taxocene shows a 
low amount o f  dominance by one o r  a few s p e c ie s .  Species w ith  a 
mean r e l a t i v e  abundance l a r g e r  than 1 % over th ese  fo u r  s t a t i o n s  
belong  m ainly to  the  Desmodorida: Chromaspirina p e l l i t a , Desmodora 

I} i ¿ ' s c h u l z i , Desmodorella ten u isp icu lu m , Dracognomus t i h a e , Epsilonema sp A. ,
Ixonema sordidum, Metepsilonema h ag m eie r i , Microlaimus a n n e l i s a e , Micro­
laimus sp . A, Onyx p e r f e c tu s  and Prochaetosoma m ed ite rran icum . Other 
abundant (more than 1 %) sp ec ie s  a re :  Stephanolaimus e le g a n s , T r i  coma 
s p . A, Rhynchonema quemer, T h e r is tu s  r o s c o f f i e n s i s , T h e r is tu s  s p . A , 
Actinonema c e l t i c a , Chromadorita a f f . mucrocaudata and Cyatholaimidae sp. 
T h irty -th ree  sp ec ie s  out of 76 a re  r e s t r i c t e d  to  t h i s  s t a t i o n  group I ;  mem­
b e rs  o f  the  Epsilonem atidae  and Draconematidae a re  the  most c h a r a c t e r i s ­
t i c .  These anim als (Dracognomus t i n a e , Epsilonema p u s tu la tu m , Ê . s e r r u ­
la tum , Epsilonema sp . A, Metepsilonema emersum, M. h ag m eie r i , P e re p s i lo ­
nema crassum, Prochaetosoma m editerranicum ) have a very  a b e r ra n t  h a b i tu s
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w ith in  the  nematodes and a d i f f e r e n t  way o f locomotion ( ' l e e c h - l i k e '  mo­
vem ent).

The second group co n ta in s  the  s t a t i o n s  SB 1 and SB 6, and i s  charac ­
t e r i z e d  by a h igh  p e rcen tage  o f  Chromadorida, e s s e n t i a l l y  Cyatholaim i­
dae. Among th e se ,  the fo llow ing  sp ec ie s  have a mean r e l a t i v e  abundan- 
ce > 1 %: Choniolaimus sp . A, Chromadorita a f f . m ucrocaudata, Dichro­

madora c u c u l l a t a , Gammanema ra p a x , Latronema a b e r r a n s , Pomponema sp. A, 
Prochrom adorella  d i t l e v s e n i , P rochrom adorella  s ep te m p a p i l la ta ,  S a b a t ie r ia  
c e l t i c a , Chromadoridae sp . A and Cyatholaim idae s p . A. The Enoplidae 
a ls o  a re  r a th e r  abundant: Enoploides sp icu loham atus , Oxyonchus s p . A, 
Rhabdocoma r iem ann i, Rhabdodemania s p . A, T re fu s ia  sp.A and V isco s ia  sp . A. 

Other abundant sp ec ie s  a re  Daptonema s p . A, Gonionchus v i l l o s u s , T h e r is tu s  
sp . A, T r ic h o th e r i s tu s  m i r a b i l i s , Calomicrolaimus h o n e s tu s , Chromaspirina 
p e l l i t a , Desmodora s c h u l z i , Microlaimus s p . A, Onyx p e r fe c tu s  and R ic h te r ­
s i a  d eco n in ck i . F i f t e e n  sp ec ie s  out of 52 a re  r e s t r i c t e d  to  th ese  two 
s t a t i o n s ,  b u t  none of them shows a d i s t i n c t  dominance.

The th i r d  group c o n ta in s  the  sou thern  s t a t i o n s  SB 7, 8, 9 and 10.
When compared w ith  the  two o th e r  s t a t i o n  groups, more A reaolaim ida and 
M onhysterida a re  p re s e n t .  There i s  no dominance of any sp ec ie s :  the  
fo llow ing  nematodes have a mean r e l a t i v e  abundance > 1 % : Axonolaimus 
sp . A, Odontophora s p . A, Stephanolaimus e le g a n s , Daptonema stylosum , 
Gonionchus lo n g icau d a tu s ,  Rhynchonema quemer, Rhynchonema scu ta tum , 
T h e r is tu s  _S£._A> Tr i  cho the r  i  s t u s .mirab i 1i  s , Tubolaimoides te n u ic a u d a tu s , 
Xyala r iem an n i, Xyala s p . A, Bolbolaimus s p . A, Calomicrolaimus s p . A, 
Chromaspirina i n g l i s i , Chromaspirina p e l l i t a , Dasynemella a lb a e n s i s , 
Leptonemella g ra n u lo s a , Leptonemella s p . A, Microlaimus m onstrosus , Mi­
cro la im us o s t r a c i o n , Microlaimus s p . A, Onyx p e r f e c t u s , Gammenema s p . A 
Cyatholaim idae sp. , Bathylaimus sp. A, Enoploides spiculoham atus and 
V isco s ia  s p . A. Twenty-seven sp ec ie s  ou t of 78 a re  r e s t r i c t e d  to  these  
fo u r  s t a t i o n s .

The d iv i s io n  o f th e se  th re e  groups corresponds to  the decrease  in  
the  median p a r t i c l e  s iz e  of the  sand f r a c t i o n .  S ta tiongroup  I  has 
a median g ra in  s iz e  l a r g e r  than 300 ^im and la rg e  amounts of g ra v e l .
The sand f r a c t i o n  of group I I  s t a t i o n s  has a median g ra in  s iz e  between 
230 and 300 ;um, w ith  2-7 % graveL. Group I I I  co n ta in s  the  f in e  sandy 
s t a t i o n s  whose median g ra in  s i z e  i s  l e s s  than 230 yum, w ithou t g ra v e l .  
According to  t h i s  c l a s s i f i c a t i o n ,  th re e  d i f f e r e n t  types o f  sediment 
on the  c r e s t  o f  the  Kwinte ïfànk a re  r e f l e c t e d  in  th re e  d i f f e r e n t  ne­

matode a s s o c ia t i o n s .



S ig n i f i c a n t  dum ping  i s  f req u e n t  among nematode s p e c ie s ,  bu t 
l i n e a r  t re n d s  a re  r a r e .  In  sp ec ie s  o ccu rr in g  in  th re e  or more 
s t a t i o n s  tre n d s  were only observed in  the fo llow ing  cases:  Odon­
tophora  s p . , Gonionchus lo n g ic a u d a tu s , Siphonolaimus, s p .A , Bol­
bolaimus sp . A, Dasynemella a lb a e n s i s , Leptonemella g ra n u lo sa , 
Microlaimus monstrosus and M. o s t r a c i o n , Monoposthia m i r a b i l i s , 
Pseudonchus _s£.A, P ty cho la im e llu s  sp.A and Bathylaimus sp . A ; ■
in  th e se  sp ec ie s  d e n s i ty  i s  s i g n i f i c a n t l y  lower when median 
g ra in  s iz e  i s  l a r g e r .  Only in  Desmodora s c h u lz i , Actinosoma c e l ­
t i c a  and Chromadoridae s p . occurs the  o p p o s ite  phenomenon. D if­
fe ren ces  between n o r th  and south  and between c lu s t e r s  a re  a lso  
r a r e ,  as a re  c o r r e l a t i o n s  w ith  median g ra in  s i z e .  S ig n i f ic a n t  
c o r r e l a t i o n s  were found fo r  Odontophora sp . ,  Daptonema s ty losum , 
Gonionchus lo n g ic a u d a tu s , Tubolaimoides ten u icad u d a tu s , Xyala sp. A, 
Dasynemella a lb a e n s i s , Microlaimus m onstrosus , Microlaimus o s t r a c io n , 
Pseudonchus S £ .A, Nannolaimus a f f . g u t ta tu s  and Bathylaimus sp . A 
where they a re  n e g a t iv e  and in  Desmodora s c h u l z i , Desmodorella t e ­
nu isp icu lum  and Ixonema sordidum where they a re  p o s i t i v e .
Nematode d i v e r s i t y :

Spec ies  d i v e r s i t y  H and evenness J ’ a te  given in  ta b le  5. Both' 
v a lu es  a re  very  high  and no la rg e  d i f f e r e n c e s  among the s t a t io n s  
a re  observed . N e i th e r  sp ec ie s  d i v e r s i t y ,  nor number of nematode 
sp ec ie s  show any clumping, t re n d s  or c o r r e l a t i o n  w ith  median g ra in  
s iz e  ( t a b l e  4 ) .

*

Copepoda
On the  Kwinte Bank 1 cyclopoid  and 65 h a rp a c t ic o id  copepód spe­

c ie s  were found. The l a t t e r  belong to  8 f a m i l ie s :  C y l in d ro p sy ll id ae  
(1 6 ) ,  Ectinosom atidae  (14 ) ,  Param esochridae (13) , Ameiridae (13) , 
D iosacc idae  (5 ) ,  T ach id i id ae  (2 ) ,  T e t r a g o n ic ip i t id a e  (1) and C le to ­
d idae  (1 ) .

G en era lly ,  the  Kwirite Bank h a rb o rs  a ve ry  r i c h  and d iv e rse  cope- 
pod fauna which i s  e s s e n t i a l l y  c h a r a c te r iz e d  by mesopsammic forms. Spe­
c ie s  o c cu r r in g  w ith  a frequency g r e a t e r  than 10 % were used fo r  c l u s t e r  
a n a ly s i s .  The normal (Q) a n a ly s is  o f  a l l  s t a t i o n  re v e a ls  two groups 
( f i g . 5 ) .  Group I  c l u s t e r s  SB 2, 3, 4 and 5; group I I  c l u s t e r s  SB 1,
6, 7, 8, 9 and 10. The r e l a t i v e  abundance o f  each sp ec ie s  pe r  s t a t i o n  
a rranged  accord ing  to  th ese  c l u s t e r s  i s  given in  ta b le  7. In  group I  
th e  c o a r se r  sediment s t a t i o n s  a re  c lu s t e r e d ;  they r e p re se n t  d ep o s ita  

w ith  a m ix tu re  o f  sand (375-654 yum), g ra v e l  and s h e l l .  The fauna of



t h i s  s t a t i o n  group i s  the  most d iv e rs e ,  w ith  52 spec ies  of which 35 
a re  r e s t r i c t e d  to  t h i s  group. Three h a rp a c t ic o id  and one cyclopoid  
sp ec ie s  predom inate. In  descending o rd e r  of dominance they a re  I n t e r ­
leptomesochra e u l i t o r a l i s , L ep tas tacus  la t i c a u d a tu s  in te rm e d iu s , Meta­
cyclop ina  b re v i s e to s a  and Ectinosoma reductum. They are  a s s o c ia te d  
w ith  the  fo llow ing  im portan t (4-10 %) sp e c ie s :  Kl io p s y l lu s  s p .,A , 
D ia r th ro d e l la  secunda and Robertgurneya i l i e v e c e n s i s . Species r e ­
s t r i c t e d  (dom. > 1%; freq .> 10  %) to  t h i s  group are  Ectinosoma reduc­
tum , Ameira b r e v ip e s , Robergurneya i l i e v e c e n s i s , Ectinosom atidae sp .A , 
Sarsam eira  sp.A, Halectinosoma e ry th ro p s ,  Arenopontia _sp.A, Paramesochra 
h e lg o la n d ic a , In te rm edopsy llus  in te rm e d iu s . A ll  o th e r  c h a r a c t e r i s t i c  
sp ec ie s  ( f req .> 1 0  %) occut w ith  a dominance< 1%, except Leptomesochra 
c o n f lu e n s , which i s  q u a n t i t a t i v e l y  im portan t in  SB 5. >

In  the  second s t a t i o n  group only f i n e r  (188-288yum) sands a re  found. • 
The fauna i s  l e s s  d iv e r s e ,  and c o n s i s t s  of 29 s p e c ie s ,  12 of which a re  
e x c lu s iv e  to  t h i s  group. One s t ro n g ly  dominant spec ies  (43 %), Lepta­

s tac u s  la t i c a u d a tu s  in te rm e d iu s , i s  a s s o c ia te d  w ith  the  fo llow ing  impor­
t a n t  (4—10 %) sp ec ie s :  P a ia le p ta s ta c u s  e s p in u l a tu s , Apodopsyllus s p .A, 
K lio p sy l lu s  sp. A, K lio p sy l lu s  h o l s a t i c u s  s . s t r . ,  Evansula pygmaea. 
Species  r e s t r i c t e d  to  group I I  (dom. 1 %) a re :  K lio p sy l lu s  c o n s t r i c tu s  
j3. s t r . , Psammastacus rem anei, S te n o c a r is  sp.A and S te n o ca r is  sp .  B. 
L ep ta s tacu s  la t i c a u d a tu s  in te rm ed ius  i s  abundant in  a l l  s t a t i o n s ,  b u t 
as Halectinosoma herdmani and A renocaris  b i f i d a  i t  shows a p re fe ren ce  
fo r  f i n e r  d e p o s i t s .

Clumping i s  very  f req u e n t  in  çopepod s p e c ie s ,  b u t  of the  commoner 
sp ec ie s  (dom.> 1  ̂ f req .> 30  %) only  a few show l in e a r  t re n d s :  Arenose­
t e l l a  sp . 15, Thompsonula hyaenae , K lio p sy l lu s  c o n s t r i c t u s , Evansula 
pygmaea, P a ra le p ta s ta c u s  e s p in u l a tu s , Psammastacus remanei and Areno­
c a r i s  b i f i d a  and in  a l l  th e se  s p e c i e s !d e n s i ty  i s  g re a te r  in  f in e r  
g ra ined  sedim ents to  the  sou th . A s i g n i f i c a n t  c o r r e l a t i o n  w ith  median 
g ra in  s iz e  was found fo r  Halectinosoma s a r s i , K lip p sy llu s  c o n s t r i c t u s , 
P a ra le p ta s ta c u s  e s p in u la tu s  and" A renocaris  b i f i d a , where i t  i s  nega­
t i v e ,  and f o r  D ia r th ro d e l la  secunda, where i t  i s  p o s i t iv e .
Copepod d i v e r s i t y

D iv e r s i ty  v a lu es  range between 1.24 b i t s / i n d .  and 3.16 b i t s / i n d . ,  

with the h ig h es t  values ih  sLationgroup I .  D iversity  11 and the number 
of sp ec ie s  a re  s i g n i f i c a n t l y  h ig h e r  in  the  n o r th e rn  s t a t i o n s  and both  
a re  p o s i t i v e l y  c o r r e la t e d  w ith  median g ra in  s iz e  ( t a b le  5 ) .



DISCUSSION

Macrofauna
D en s i ty : There i s  l i t t l e  pub lished  in fo rm ation  on macrobenthos from
o ff sh o re  sandy bo ttom s, p a r t i c u l a r l y  sandbanks (T y ler  & Shackley, 1980).

2
D e n s i t ie s  o f  macrofauna from the Kwinte Bank (10400 ind/m in  group I  

2
and 2400 ind/m in  group I I )  a re  g e n e ra l ly  h ig h e r  than those recorded
by o th e r  au th o rs  from the  North Sea. McIntyre (1978) summarized d a ta

2
from s u b l i t t o r a l  sedim ents: between 824 and 1007 ind ./m  f o r  f in e  sandy sub

2 • 2 
s t r a t e s  , between 640 and 1557 in d ./m  fo r  coarse  sands and 926 ind ./m

2fo r  g ra v e l .  Dicks (1976) found 2719 in d ./m  f o r  Ekofisk  in  the  w este rn  
North Sea, Rachor St ( 1978) recorded  2716 to  13176 ind ./m  fo r  Sep-
tember-October samples o f  the German B ight over s e v e ra l  y e a r s .  Older

. . 2values are  much lower: llagmeier (1923) recorded 116 ind./m in the Ger-
2man B ight and 173 in d ./m  in  the  N Borkum and NNW Eems e s tu a ry .  B leg-

2vad (1922) found 90 ind ./m  in  the  Southern North Sea, P e te rsen  (1918)
2recorded  284 in d ./m  in  the K a tteg a t  and S tr ip p  (1969) found between

2 . 2,315 in d ./m  (coarse  sand) and 690 ind ./m  (medium sand) in  the  Helgo-
la n d e r  B igh t.

An in te n s iv e  s tudy  o f the  Southern  B ight of the  North Sea was made 
by Govaere (1978) and Govaere e t  a l . (1980). Three major zones were 
d i s t in g u is h e d  based  on macrofaunal d i f f e r e n c e s :  an open sea zone, a
t r a n s i t i o n  zone and a c o a s ta l  zone. Macrofaunal d e n s i t i e s  found in

2 2 the  open sea  zone (2072 in d ./m  ) and t r a n s i t i o n  zonè (1613 i n d . /m )
a re  lower than  those  found in  the  Kwinte Bank, which i s  g eo g rap h ica lly
lo c a ted  in  the  t r a n s i t i o n  zone, b u t  has a sedimènt s im i la r  to the  open
sea  zone.

Comparison o f  d e n s i t i e s  found in  the  Kwinte Bank w ith  those  recorded 
in  l i t e r a t u r e  i s  d i f f i c u l t  because we have used a s iev e  w ith  a small 
mesh s i z e  (250jm ). Small organisms such as i n t e r s t i t i a l  po lychae tes  
will, be r e ta in e d  by our s ie v e ,  which was e s p e c ia l l y  chosen as i n t e r -  
s t i t i a l  p o ly ch ae te s  proved to  be very  im portan t in  the  sandbank system. 
Species  com posit ion : D i f f i c u l t i e s  a r i s e  a lso  in  comparing the  composi­

t i o n  o f  the  macrofauna o f the  Kwinte Bank w ith  t h a t  o f  s im i la r  b io to p e s ,  
fo r  the  reasons  mentioned above. I n t e r s t i t i a l  po lychae tes  a re  g e n e ra l ly  
n o t  reco rded  o r they a re  conside red  to  belong the meiofauna, a lthough  
sp e c ie s  such as Hesionura augeneri may e a s i l y  a t t a i n  a le n g th  o f  1 cm.



The s e g re g a t io n  in  two s t a t i o n  groups i s  p a r t i a l l y  due to  the  la rg e r  
number o f i n t e r s t i t i a l  po lychae te  sp ec ie s  in  group I  and p a r t i a l l y  to 
Mollusca (more abundant in  group I )  and C rustacea  (more abundant in  
group I I ) .

The n u m erica l ly  dominant sp ec ie s  in  the  open sea zone, ad jacen t  to  
the  Kwinte Bank, a re  in  descending o rd e r :  Spiophanes bombyx (c o n s t i tu -  
t in g  more than  50 % o f  the  t o t a l  f a u n a ) , Hesionura a u g e n e r i , Nephtys 
c i r r o s a , Eteone lo n g a , B athyporeia  g u i l l ia m so n ia n a , Echinocardium co r­
datum, S c o le le p is  b o n n ie r i ,  Glycera c a p i t a t a , A n a it id es  s u b u l i f e r a , 
S p isu la  e l l i p t i c a  and Echinocyamus pU ssilu s  (Govaere e t  a l . , 1980). 
Spec ies  found e x c lu s iv e ly  in  the opeh sea zone a re  A na itides  subuli~  
f e r a , Ophiura a f f i n i s , T e l l in a  pygmaea, Echinocyamus p u s i l l u s , Bran­
chiostoma lanceo la tum , Exogone h e b es , Macro c h a e ta h e lg o lan d ica  and 

S t r e p t o s y l l i s  a re n a e . Of th ese  only Branchiostoma lanceolatum  and Exo­
gone hebes were n o t  found on the Kwitite Bank in  t h i s  o r  p rev ious  s tu ­
d ie s  (u n p u b lish ed ) .  Govaere e t  a l . (1980) no te  O phelia  b o r e a l i s  as one 
o f  the  dominant sp ec ie s  of the  t r a n s i t i o n  zon, b u t  they a ls o  found 
i t  in  the  open sea  zone. On the Kwinte Bank C). b o r e a l i s  i s  found in  
90 % o f  a l l  s t a t i o n s  b u t  w ith  r a th e r  low d e n s i t i e s .

The macrofauna o f the  Kwinte Bank thus resembles th a t  o f  the  open
sea  zone of th e  Southern B igh t.  This i s  a lso  r e f l e c t e d  in  the  t o t a l

2 2 number o f  s p e c ie s ,  which i s  23 sp ./m  f o r  the  open sea and 14 sp ./m
2f o r  the  t r a n s i t i o n  zone, whereas i t  i s  33 sp/m fo r  group I  and 

222 sp ./m  f o r  group I I  of the  Kwinte Bank. Species number i s  thus 
n e a r ly  i d e n t i c a l  in  group I I  and the open sea zone which a re  a lso  very 
s im i la r  in  sedim ent com position. The Kwinte Bank can th e re fo re  be con­
s id e re d  as a b io g eo g rap h ica l  i s la n d  in  the  t r a n s i t i o n  zone.

Rappé & Govaere ( in  p re p a ra t io n )  make a comparison between the ma­
cro fauna  of the  Kwinte Bank and the B u iten  R a te l ,  an o th er  sandbank of 
the  Flemish Banks ( f i g .  1). Both sandbanks have a s im i la r  sediment 
com position. Three sp ec ie s  only were recorded  on the Buiten  R ate l 
b u t  no t on the  Kwintebank.

Hesionura augeneri  i s  the  most common i n t e r s t i t i a l  po lychae te  on the 
Kwinte Bank and i t  r e p re s e n ts  a lm ost 55 % of the  t o t a l  macrofauna. I t  

i s  known from the European A t la n t i c  c o a s t  and the  M editerranean  co as t  
( F r ie d r ic h ,  1937; L au b ie r ,  1965; Hartmann-Schröder & S t r ip p ,  1968; 
W estheide, 1972; Hartmann-Schröder, 1974; Wolff & Stegenga, 1975; Go­
v aere  e t  a l . ,  198Ö; Rappé & Govaere, in  p r e p a r a t io n ) .  Govaere (1978)
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found Hesionura augeneri  in  f in e  to  medium sand, whereas Wolff & Stegenga 
(1975) recorded  i t  from medium sand on ly . Rappé & Govaer,e ( in  p re p a ra t io n )  
m ention a p re fe re n ce  f o r  coarse  d e p o s i t s ,  Hartmann-Schröder & S tr ip p  (1968) 
found i t  on f in e  sand mixed w ith  s h e l l  g ra v e l .  On the Kwinte Bank, Hesio­
nura augeneri  has i t s  h ig h e s t  d e n s i t i e s  in  the  co a rse r  sediments (range 
300 ind ./m ^ -  710 i n d . /m").

Another i n t e r s t i t i a l  p o ly ch ae te ,  Microphthalmus l i s t e n s i s , i s  a lso  

very  common on the  Kwinte Bank and shows a p re fe re n ce  f o r  f in e  and me­
dium sands. This sp ec ie s  i s  recorded  from d i f f e r e n t  s e d im e n ts : , f in e  and 
medium sand (Hartmann-Schröder & S t r ip p ,  1968), medium sand (Govaere, 1978;
W olff, 1973) and coarse  sand (Rappé & Govaere, in  p r e p a r a t io n ) .  Very low

2
d e n s i t i e s  (max. 35 in d ./m  ) a re  recorded  from the  B elg ian  c o a s ta l  w atërs  (Govaere, 
1978). On the  Kwinte Bank h ig h e s t  d e n s i ty  was recordéd  in  s t a t i o n  SB 9 
(330 in d ./m ^ ) .

2
Nephtys c i r r o s a  i s  found in  a l l  s t a t i o n s  w ith  a maximum o f 120 ind ./m  

a t  SB 6. This sp ec ie s  p r e f e r s  f in d  and medium sand. I t  has been found 
by T y ler  & Shackley (1980) to  be one of the  few macrofauna spec ies  oh a 
sandbank in  Swansea Bay. Many authors , (C lark & H a d e r l ie ,  1960; Gibbs,
1969; C la rk , A lder & M cIntyre, 1962; Amoureux, 1968; Hamond, 1966; W olff,
1973 and K irkegaard , 1969) mention a s t ro n g  in f lu en ce  of the  sedimeht 
type on the  d i s t r i b u t i o n  of the  genus Nephtys. Although very s im i la r  
in  appearance, Nephtys c i r r o s a  and IJ. hombergii appear to  occupy d i s ­
t i n c t  and s e p a ra te  h a b i t a t s  (C lark  & H a d e r l ie ,  o p . c i t . ) .  The f i r s t
sp ec ie s  i s  found in  c lea n  sand whereas the  second i s  more freq u en t in  
f in e  d e p o s i t s .  Indeed , N. hombergii has never been recorded  on the 
r id g e  of the  Kwinte Bank, nor in  t h i s  s tudy , n e i th e r  in  p re v io u s ly  
taken  samples. I t  i s  on ly  found in  grabs from the  surrounding  channels 
where s i l t  i s  p re s e n t  (unpublished  r e s u l t s ) .  Nephtys c i r r o s a  seems to  
p r e f e r  a h igh  energy environment, as opposed to. N. hom berg ii, which was 
a lso  observed by Hamond (1966). A lh e i t  (1978) a lso  mentions oxygen supply 
c o r r e la t e d  w ith  h ig h  energy and s a l i n i t y  as im portan t f a c to r s  determ ining  
the  d i s t r i b u t i o n  of Nephtys sp ec ie s  in  the  North Sea.

Glycera c a p i t a t a ,  a w ide ly  d i s t r i b u t e d  p o ly ch ae te ,  reaches  h ig h e s t  '
2

d e n s i t i e s  in  the  c o a r se r  d e p o s i t s  (range 100 -  210 in d ./m  ) .  Rappé &
Govaere ( in  p re p a ra t io n )  a lso  no te  i t s  p re fe re n ce  f o r  coarse  and medium 
sand. Other au th o rs  mention i t s  occurence in  d i f f e r e n t  sandy s u b s t r a t a :  
medium and f in e  sand (W olff, 1973; Govaere, 1978); f in e  sand, g rav e l  and 
s h e l l  d e p o s i t s  (H a r r i s ,  1972 and Fauvel, 1923); coarse  sand (K irkegaard ,
1969). Hartmann-Schröder (1974) mentions t h i s  sp ec ie s  as eu ryoecious . , ,



Spio f i l i c o r n i s , known as a w idely  d i s t r i b u t e d  sp e c ie s ,  i s  found in
2a l l  s t á t i o n s  a lthough  w ith  very low d e n s i t i e s  (range 10 -  80 ind/m ) .

This sp ec ie s  occupies a l l  sediment types (Hartmann-Schröder, 1971)
w ith  a p re fe re n ce  fo r  f in e  sand (Wolff, 1973).

Macrochaeta h e lg o la n d ica  i s  re p re se n te d  in  group I  (medium and
2coarse  sand) w ith  h igh  d e n s i t i e s  (range: 300 <- 710 ind ./m  ) .  In

2group I I  the  sp ec ie s  i s  l e s s  abundant (range: 3 -  100 in d ./m  ) .  I t  
was f i r s t  re p o r te d  f o r  the  Southern North Sea and the Chanhel by
Govaere (1978) and u n t i l  then was only known from Helgoland (F r ie -

? ,

d r ic h ,  1937 -  type l o c a l i t y )  and the  Swedish c o a s t  (Banse, 1969) 
in  coarse  sand and s h e l l  d e p o s i t s  r e s p e c t iv e ly .

Ó phelia  b o r e a l i s , found in  a l l  s t a t i o n s  except SB 4, i s  most abun-
2 ? dant in  SB 5 (90 in d ./m  ) and SB 6 (60 in d ./m  ) .  D is t r ib u t io n a l  r e ­

cords sugges t  t h a t  t h i s  sp ec ie s  i s  w idely  spread  in  the  A rc t ic  and 
the  North A t la n t i c  a re a .  Rappé & Govaere ( in  p re p a ra t io n )  found Ç). 
b o r e a l i s  on the  B uiten  R a te l  m ostly  in  medium and f in e  sand. Other 
au tho rs  a l so  no te  t h i s  sp ec ie s  from t h i s  type of sediment (E lia so n ,
1962; Hamond, 1966; K irkegaard , 1969; W olff, 1973; Govaere, 1978 as 

lim acina) . On the Kwinte Bank C>. b o r e a l i s  in h a b i t s  a lso  coarse  
sand (SB 3: 10 ind ./m ^ ; SB 5:90 ind./m ^)

Three im portan t sp ec ie s  o f  A rch iannelida  a re  recorded : Polygor­
d ius  a p p e n d ic u la tu s , P r o to d r i lo id e s  c h a e t i f e r  and a spec ies  of the 
genus P r o t o d r i l u s . On the  Kwinte Bank 1?. append icu la tu s  shows a
p re fe re n ce  f o r  coarse  and medium sands (group I )  and i t s  h ig h e s t  den-

2 2 s i t i e s  a re  recorded  from SB 2 (130 ind/m ) and SB 4 (120 in d ./m  ) .
Rappé & Govaere ( in  p re p a ra t io n )  d id  no t f in d  the sp ec ie s  on the
B uiten  R a te l  Bank. P r o to d r i lo id e s  c h a e t i f e r  reaches  d e n s i t i e s  of 

2560 ind ./m  (SB 5 and SB 10) and occu is  in  f i n e ,  medium and coarse  sands 
I t  has been recorded  fo r  the  f i r s t  time in  the  B elg ian  c o a s ta l  w aters  
(Rappé & Govaere, in  p r e p a r a t i o n ) .

S p isu la  e l l i p t i c a  i s  common in  muddy sand, muddy g ra v e l ,  f in e  sand 
and s h e l l  g r a v e l ,  whereas S p isu la  s o l id a  p r e f e r s  sandy bottoms (Tebblé, 
1966). Rappé & Govaere ( in  p re p a ra t io n )  no te  S_. s o l id a  only from c o a r -

i. ■

se sand and g rave i.
W ithin  the  C rus tacea , Tanaissus l i l l j e b o r g i  and Bathyporeia  e legans 

a re  the  most common sp ec ie s  on the  Kwinte Bank. They bo th  show a p re ­
fe ren ce  fo r  f in e  sand. The h ig h e s t  d e n s i t i e s  a re  found in  s t a t i o n  SB 7

2 2and SB 8 w ith  v a lu es  o f  60 in d ./m  and 80 in d ./m  fo r  1?. l i l l j e b o r g i  ■
2 '  2 and 100 in d . /m  and 190 in d ./m  fo r  B. e legans r e s p e c t iv e ly .



On the  B uiten  R a te l  Bank jF. l i l l j e b o r g i  d id  n o t  occur in  coarse  d e p o s i ts  
(Rappé & Govaere, in  p r e p a r a t io n ) .  Wolff (1973) found the  sp ec ie s  in  
medium and f in e  sand. B athyporeia  e legans occurs  in  f in e  and medium 
c lean  sand on the  B uiten  R ate l  Bank (Rappé & Govaere, in  p re p a ra t io n )  
and a t  Firemore Bay (McIntyre & E le f th e r io u ,  1968). Vader (1966) 
a l so  found a p re fe re n ce  f o r  t h i s  type of sedim ent.

The sp ec ie s  com position o f  the  Kwinte Bank i s  roughly  comparable 
to  the  ’b o re a l  o f f - s h o r e  sand a s s o c i a t i o n ’ d e sc r ib ed  by Jones (1950) 
o r  the  corresponding  'Venus g a l l i n a  a s s o c ia t i o n '  desc r ib ed  by P e te r ­
sen (1914), and a l s o  p a r t i a l l y  to  the  'b o re a l  o f f - s h o r e  g rave l a sso ­
c i a t i o n ’ o f  Jones (1950). As has been in d ic a te d  by Govaere (1978) 
fo r  the communities o f  the  Southern B igh t, such an a s s o c ia t io n  of 
sp ec ie s  i s  o f te n  b e t t e r  c h a r a c te r iz e d  by le s s  f req u en t  sp ec ie s  than 
by dominant ones and e s p e c ia l l y  the  i n t e r s t i t i a l  po lychae tes  and 
a rc h ia n n e l id s  seem to  be very  c h a r a c t e r i s t i c  of the  communities 

d e sc r ib e d  by P e te rs e n  (1914) and Jones (1950). In  t h i s  s tudy we 
can r e p o r t  Hesionura a u g e n e r i , Microphthalmus s i m i l i s , M. l i s t e n s i s , 
S t r e p t o s y l l i s  a re n a e , Ŝ . w e b s te r i , S p h a e ro sy l l is  b u lb o sa , _S. h y s t r i x , 
P r o to d o r v i l l e a  k e f e r s t e i n i , Ophryotrocha g r a c i l i s  and Macrochaeta 
h e lg o la n d ic a .  These sp ec ie s  a re  only r a r e ly  recorded  in  e co lo g ica l  
s tu d ie s .

I t  i s  c h a r a c t e r i s t i c  f o r  the  sandbank system th a t  s e s s i l e ,  tube- 
b u i ld in g  p o ly ch ae te s  a re  re p re se n te d  by a small number of in d iv id u a ls  
on ly , whereas the  dominant forms a re  mobile and q u ick ly  burrowing 
organisms such as H esionura , Microphthalmus and Nephtys which a re  
ab le  to  w ith s tan d  the sometimes extreme p h y s ica l  d is tu rb a n ce  of the 
sedim ent caused by the  s t ro n g  t i d a l  c u r r e n ts .  W ithers & Thorp (1978) 
have a lre ad y  p o in ted  out th a t  the  a b i l i t y  o f  small c ru s tacean s  and 
po ly ch ae te s  to  r a p id ly  r e - e n t e r  the  sediment a f t e r  having been washed 
o u t i s  o f  g re a t  importance fo r  t h e i r  p e r s i s te n c e  in  the system.
Spec ies  d i v e r s i t y :  Govaere e t  a l . (1980) found mean d i v e r s i t y  va lues1
of 3.28 b i t s / i n d  f o r  the  open sea and 2.58 b i t s / i n d .  fo r  the t r a n s i ­
t i o n  zone. Mean d i v e r s i t y  o f  the  macrofauna on the Kwinte Bank in  
September 1978 was 2¿50 b i t s / i n d . ,  which i s  lower than d iv e r s i t y  in  
the  open sea  zone, even more so when c o n s id e r in g  th a t  d i v e r s i t y  i s  

nea r  maximum during  th a t  month. Rappé & Govaere ( in  p re p a ra t io n )  
found va lues  2.14 b i t s / i n d .  in  October 1977 and 1.34 b i t s / i n d .  in  
March 1978, a f t e r  w in te r .  These v a lu es  were very  comparable1, w ith  
those  found on the  B uiten  R a te l  Bank, i . e .  2.05 b i t s / i n d .  in  Octo­
b e r  1977 and 1.82 b i t s / i n d .  in  March 1978. Although th ese  banks
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have a fauna which i s  e s s e n t i a l l y  comparable to  t h a t  o f  the  open sea 
zone, the  more s t r e s s e d  n a tu re  o f  the  h a b i t a t  i s  c l e a r l y  r e f l e c t e d  
in  a lower d i v e r s i t y  of the  community.

Meiofauna ■
D e n s i ty : The r e l a t i v e  abundance o f the  major m eiofaunal taxa  from the
Kwinte Bank i s  ve ry  s im i la r  to  those recorded  from o th e r  s u b l i t t o r a l

Ol .
co a rse  sands (Moore, 1979/; S ch e ib e l ,  1973). The meiofauna i s  charac­
t e r i z e d  by low d e n s i t i e s  o f  nematodes and high  d e n s i t i e s  o f  copepods, 
a n n e l id s  and h a la c a r id  m ite s .  Nematode and copepod d e n s i t i e s  a re  con­
s i s t e n t  w ith  those  found in  s im i la r  o f f sh o re  and s u b t id a l  b io topes  
(McIntyre & Murison, 1973; Ward, 1973; S ch e ib e l ,  1973; Lorenzen, 1974;
P l a t t ,  1977; Moore, 1979* T ie t j e n ,  1980).

Nematode d e n s i t i e s  a re  low when compared w ith  the  surrounding  r e ­
g io n s .  For the  Southern B ight o f  the  North Sea v a lu es  á re  given

2by Govaere e t  a l .  (1980) of 1178 in d . / IO  cm fo r  the  c o a s ta l  zone,
2 2 1423 in d . / IO  cm f o r  the  t r a n s i t i o n  zone and 998 .in d . / IO  cm fo r  the

open sea  zone. These v a lu es  a re  averages ovet the  p e r io d  1972-1974
and a re  too low due to  sampling e r r o r s .  Somewhat h ig h e r  va lues
have been re p o r te d  f o r  the  c o a s ta l  zone in  1977-1978, w ith  between

21400 and 2860 in d . / IO  cm over a l l  s t a t i o n s  and extremes of 80 and 
2

8750 i n d . / 10 cm f o r  s in g le  s t a t i o n s  and an o v e r a l l  mean of 1650 
2in d . / IO  cm over a l l  seasons and s t a t i o n s  (Heip e t  a l . .  1979).

2Average copepod d e n s i t i e s  a re  244 in d . / IO  cm in  the  open sea
2zone of the  Southern B ight (Govaere‘e t  ^ a l . y;1980), 151 in d . / IO  cm

2fo r  the  I r i s h  Sea (Moore, 1979^, and 153 in d . / IO  cm fo r  the  K ie le r  
Bucht (S che ibe l & Noodt, 1975).

2 iValues found f o r  the  Kwinte Bank (384 in d . / IO  cm f o r  nematodes
2 • and 162 i n d . / 10 cm f o r  copepods) a re  to be considered  too low, e s p e c ia l l y  fo r

the  c o a r se r  d e p o s i t s  and the  nematodes, as in  ve ry  w e ll  a e ra te d  depo­
s i t s  meiofauna can l i v e  deeper than 10 cm (Heip e t  a l . .  1977; McLach- 
la n  e t  a l . , 197 7). Cores taken  by SCUBA d iv in g  to a depth o f 20 cm 
in  Ju ly  1978 in d ic a te  th a t  our cores  c o n ta in  approxim ate ly  65 % of 

th e  t o t a l  meiofauna.
Species  com position o f  nematodes: the  gen er ic  com position of the nema- , ,
tode communities o f  the  Kwinte Bank i s  s im i la r  to  those  of o th e r  c lean
sandy b io to p e s ,  as f a r  as genera a re  concerned (W ieser, 1959; Warwick,

1
1971; McIntyre & Murison, 1973; Ward, 1973; T i è t j e n ,  1980 and our con­
t in u in g  s tudy  o f  the  Southern B ig h t ) .  Most e c o lo g ic a l  s tu d ie s  of



marine nematodes d e sc r ib e  b io to p es  which a re  very  d i f f e r e n t  in  t h e i r  
sediment com position , so th a t  d i f f e r e n t  nematode a s s o c ia t io n s  a re  
e a s i l y  rec o g n iza b le .  Problems a r i s e  w ith  the  a n a ly s is  of one s ed i­
ment type , e .g .  c lean  sand.

The th re e  s t a t i o n  groups determined by c lu s t e r i n g  r e f l e c t  th ree  
fauna l u n i t s ,  among which the  c l u s t e r  of the  c o a rse r  sand s t a t i o n s  ,

SB 2, 3, 4 and SB?-5' i s  the  most remarkable one: the la rg e  amount of 
E psilonem atidae  and Draconematoidea (8 Species) i s  ex cep tio n a l  fo r  
o f f sh o re  communities. U n t i l  now only Metepsilonema hagm eieri and 
Perepsilonem a crassum have been found in  European o f f - s h o re  commu­
n i t i e s  (Lorenzen, 1974); Epsilonema pustu la tum  occurs  in  the  sandy ,
sediment o f  the  S h e lly  Bank in  the Exe e s tu a ry  (Warwick, 1971). Me- 
tepsilonem a callosum  and Perepsilonem a papulosum have been found 
in  a s u b l i t t o r a l  reg io n  o f f  the  c o as t  of Chile  (Lorénzen, 1973).
N ich o lls  (1980) mentions a Metepsilonema sp ec ie s  in  s u b l i t t o r a l  sand 
o f f  the  c o a s t  o f  Peru . O ffshore  Draconematoidea a re  a l s o  sca rce :  
only f iv e  sp ec ie s  from a t o t a l  of 48 wefe recorded  from o ffsh o re  
h a b i t a t s  (A llen  & N o ffs in g e r ,  1978). A ll the o th e r  sp ec ie s  a re  
re p o r te d  from sandy beaches, a lg ae  and animal Aufwuchs. ,

E psilonem atidae  and Draconematoidea a re  adapted to  the  extreme 
u n s t a b i l i t y  o f  the  s u b s t r a t e  o f  the sandbanks' and a re  confined  to 
such b io to p e s .  Most reco rd s  from th ese  nematodes a re  from beaches, 
which a re  a l s o  su b jec te d  to  s tro n g  hydrodynamical s t r e s s .

Wieser (1959) d e sc r ib e s  a number of i n t e r e s t i n g  sp ec ie s  which 
occur on s u b l i t t o r a l  coarse  bottoms as w e ll  as on l i t t o r a l  sand on 
the  c o a s t  of C h ile .  N e v e r th e le s s ,  he was unable to  d e f in e  a s tén o ­
ty p ie  fauna f o r  the  coarse  sed im ents . The genera t h a t  Wieser c o n s i ­
de rs  to :b e  c h a r a c t e r i s t i c  f o r  the  s u b l i t t o r a l  coarse  bottoms are  the 
same as many genera  r e s t r i c t e d ,  in  our s tu d y , to  the  f in e  sands, e .g .  
T re fu s ia  (compared w ith  Rhabdocoma) , Latronema, Campylaimus, Oxyonchus, 
Pomponema, Nudora (compared w ith  Monoposthia) , Bathylaimus and Xyala.

The in v e s t ig a te d  sediment o f  C hile  i s ! probably  n o t coarse  enough fo r  
E psilonem atidae  and Draconematoidea, or e l s e  l e s s  sh b jec te d  to  hydro- 
dynamical s t r e s s .

Comparison o f the  nematode community of s u b l i t t o r a l  coarse  bottoms 
w ith  d a ta  of l i t t o r a l  sand in  Europe i s  d i f f i c u l t ,  s in ce  no q u a n t i t a ­
t i v e  d a ta  a re  a v a i l a b le  about nematodes o f  coarse  beaches . Desmodora 
i s  c h a r a c t e r i s t i c  of c le a n ,  co arse  s u b s t r a t a ,  where Graphonema, Dichromadora,



and Microlaimus a re  a lso  common (Ward, 1973). The (following genera 
a re  a lso  abundant in  th ese  b io to p e s :  E nop lo ides , Ixonema, Rhynchone­
ma, M onhystera, Chrom aspirina , Hypodontolaimus, Metachromadora, Neo­
chromadora, R i c h t e r s i a , B radylaim us, Camacolaimoides, Halaphanolaimus, 
Latronema and S a b a t ie r ia  (h i l a r u l a ) . This com position i s  s im i la r  to 
the  nematode a s s o c ia t io n s  o f  the  Kwinte Bank, w ith  oftly one excep tion : 
no Epsilonem atidae  and no Draconematoidea. ■

The fo llow ing  sp ec ie s  a re  c h a r a c t e r i s t i c  fo r  medium-coarse sand . 
s t a t i o n s  in  the  New York B ight ( T ie t je n ,  1980): Neochromadora p o e c i lo ­
soma, Neochromadora p e c t i n a t a , Prochrom adorella  n e a p o l i t a n a , P_.. pa ra ­
mucrodonta, Microlaimus spp. and Chromaspirina spp .

Of s p e c ia l  i n t e r e s t  i s  ' h a b i t a t  5 '  in  the  s tudy o f  Warwick (1971), 
d e f in ed  as "coarse  sands w ith  a more or l e s s  permanent h igh  s a l i n i t y  
w ater t a b l e " .  The sp ec ie s  o f  t h i s  b io tope  belong to  the  same genera 
as those  on the  Kwinte Bank (no t r e s t r i c t e d  to  the  cóarse  sediments 
o n ly ) .

I t  i s  too e a r ly  to  d e f in e  nematode communities f o r  the  Kwinte Bank -  
i f  they ev er  e x i s t  in  such a h igh  energy environment. Wieser (1959) 
s t a t e s  th a t  the  fauna o f u n s ta b le  b io to p es  c o n s i s t s  la rg e ly  o f  e r r a t i c  
'g u e s t s '  b rought in  by w ater  movements, and p a r t l y  o f  e u ty to p ic  and 
r e s i s t a n t  s p e c ie s ,  which, though sometimes t y p i c a l ,  are d i s t r i b u t e d  in  
i r r e g u l a r  p a tch e s .  This i s  r e f l e c t e d  by the unusua lly  low frequency ’ 
o f  most o f  the  sp e c ie s .

S ta t io n  group I I  i s  more c lo s e ly  r e l a t e d  to  group I  than to  group I I I .  
The la rg e  amount of Chromadoridae sp ec ie s  i s  re s p o n s ib le  fo r  t h i s .  When 
compared w ith  the  l i t e r a t u r e ,  groups I I  en I I I  should be d iscussed  to ­
g e th e r .  The l a r g e r  number o f  Araeolaim ida and Monhysterida i s  ty p ic a l  
o f  f in e  sands w ith  a sm all amount o f  s i l t .  M e.In tyre  & Murison (1973), 
Ward (1973) and Lorenzen (1974) o b ta in  comparable r e s u l t s  in  t h e i r  
s tu d ie s  of fine-medium sand b io to p e s .  The sp ec ie s  com position i s  
n e a r ly  the  same, b u t  the  r e l a t i v e  abundances d i f f e r  con s id e rab ly .
At p re s e n t ,  we a re  unable to  o f f e r  a d e f in i t e  e x p lan a t io n  fo r  these  

o b s e rv a t io n s ,  s in ce  i t  i s  dangerous to i n t e r p e t e  q u a n t i t a t i v e  da ta  
based on on ly  one sampling d a te .
Species  d i v e r s i t y : the  nematode d i v e r s i t i e s  on the  Kwinte Bank are 
g e n e ra l ly  h ig h e r  (range 3.29 -  4.58 b i t s / i n d . ,  mean 3.78 b i t s / i n d . )  
than  those  recorded  elsew here in  the  Southern B igh t of the  North 
Sea (unpublished  r e s u l t s ) .  This i s  c e r t a i n l y  in f lu en ced  by the  high 

number of m ic ro h a b i ta ts  p re s e n t  in  the  sedim ents of the Kwinte Bank.
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Warwick & Buchanan (1970), Heip & Decraemer (1974) en J u a r io  (1975) 
found a c o r r e l a t i o n  between d i v e r s i t y  and sed im en to log ica l  c h a r a c t e r i s - ■ 
t i c s  ( s i l t - c l a y  f r a c t i o n  and median g ra in  s iz e  o f  the sand f r a c t i o n ) . 
This c o r r e l a t i o n  was no t found h e re ,  and indeed the nematodes appear 
to  be the  only major group in  which i t  i s  absen t ( t a b le  4 ) .  The 

reason  f o r  t h i s  f in d in g  may be th a t  the number o f , d i f f e r e n t  b io topes  
i s  n o t  s u f f i c i e n t l y  h igh  and t h a t ,  more s p e c i f i c a l l y ,  no muddy s t a t i o n s  
a re  p re s e n t .
Species  com position o f  the copepods: most da ta  on copepods, and more 
e s p e c ia l l y  H a rp ac t ic o id a ,  of o f f sh o re  sandy d e p o s i ts  a re  provided 
by Soyér (1970), Bodiou & Chardy (1973) and Bodiou (1975) f o r  the 
French C a ta lon ian  c o a s t  and by Moore (1979a) and Govaere e t  a l . (1980) 
f o r  the  North European sea s .

Clean sands a re  c h a r a c te r iz e d  by the  dominance of C y l in d ro p s i l l id a e ,  
Param esochridae, E c tinosom atidae  and T e t r a g o n ic ip i t id a e ,  the  l a t t e r

Bank. However, the  sp ec ie s  com position of the  Kwinte Batik d i f f e r s  
in  the  h igh  number of Ameiridae. Based on the  h a rp a c t ic o id  a s s o c ia ­
t i o n s ,  Govaere e t  a l . (19801 d is t in g u is h e d  th re e  zones fo r  the  Southern 
B ight which correspond roughly  w ith  the  zones de fined  fo r  the  macro­
ben th o s .  They a re :  1. a c o a s ta l  zone c h a ra c te r iz e d  by a M ic ro a r th r id io n  
l i t t o r a l e  -  Halectinosoma herdmani community, 2. an open sea zone w ith  
a L ep ta s tacu s  l a t i c a u d a tu s  -  Paramesochra h e lg o la n d ica  community and 
3. a t r a n s i t i o n  zone w ith  a L ep tas tacu s  la t i c a u d a tu s  -  Halectinosoma 
herdmani community. Although the  Kwinte Bank i s  g e o g rap h ica lly  lo ­
ca ted  w i th in  the  t r a n s i t i o n  zone, the  h a rp a c t ic o id  a s s o c ia t io n  c l e a r ­
ly  resem bles th e  open sea  zone community, where a t o t a l  number o f  54 
sp ec ie s  i s  recorded  from 14 s t a t i o n s .  The most common sp ec ie s  a re  
L ep tas tacu s  l a t i c a u d a t u s , Paramesochra h e lg o la n d ic a , A re n o se te l la  ge r­
m anica , K lio p s y l lu s  p a r a h o l s a t i c u s , Psammotopa p h y l lo s e to s a , Intermedo­
p s y l lu s  in te rm ed ius  and Evansula i n c e r t a .

The resemblance between the  h a rp a c t ic o id  a s s o c ia t io n s  from the 
Kwinte Bank and th a t  o f  the  open sea zone i s  p robably  b e s t  exp la ined  
by th e  f a c t  th a t  food in p u t  in  both  systems i s  low though the 
reasons  a re  d i f f e r e n t :  s tro n g  tu rb u len ce  in  the  sandbank and n u t r i e n t -  
poor w a te rs  in  the  open sea.

C lu s te r in g  o f  two s ta t io n g ro u p s  r e f l e c t s  the  e x is te n c e  of a coarse  
sand and a f in e  sand a s s o c ia t i o n .  The sp ec ie s  com position of group I 
s t ro n g ly  resem bles the  mesopsammic assemblage o f  the  coarse  sands of

p a r t i c u l a r l y  in  very  coarse  sands . This i s  a l s o  found oti the  Kwinte



the  French C ata lo n ian  c o a s t  (Soyer, 1970) and the coarse  sand a s s o c ia ­
t io n  of the  I r i s h  Sea (Moore, 1979a). Comparison w ith  these  s tu d ie s  suggest 
th a t  the  copepod faunas o f  medium and coarse  (,>300 yum) o f f sh o re  depo­
s i t s  a re  s im i la r .  Here, the  fo llow ing  sp ec ie s  a re  common and /o r  cha­
r a c t e r i s t i c :  Ectinosoma reductum, Amphiascus v a r i a n s , Ameira b r e v ip e s , ' 1
In te r lep to m eso ch ra  a t t e n u a t a , Paramesochra s i m i l i s ,  P. h e lg o la n d ic a !, 
K l io p sy l lu s  c o e le b s , K. p a r a h o l s a t i c u s , C y lin d ro p sy llu s  l a e v i s , CL r e ­
m anei, In te rm edopsy llus  In te rm e d iu s , L ep tastacus  la t i c a u d a tu s  in  a d d i-  , 
t i o n  to  d i f f e r e n t  members o f  the  genera H a s t i g e r e l l a , A re n o se te l la  and 
A podopsy llus .

Only one member of the  T e tr a g o n ic ip i t id a e  has been found, although 

they a re  c h a r a c t e r i s t i c  o f  g rav e ls  (Bodiou &,Soyer, 1973). A ll de­
p o s i t s  o f  group 'II have a median g ra in  s iz e  l a r g e r  than 160 yum, which 
ex p la in s  the  dominance of i n t e r s t i t i t a l  forms (McLachlan e t  á l . . 1977;
Moore, 1979b). The h a r p a c t ic o id a  a s s o c ia t i o n  o f  group I I  i s  s im i la r  
to  the  K l io p sy l lu s  h o l s a t i c u s - a s s o c ia t io n  d esc ribed  by Scheibel & ,Noodt 
(1975). This a s s o c ia t io n  i s  c h a r a c t e r i s t i c  f o r  the  c lean  w e l l  so r ted  
f i n e  sands (200-300 /am) o f  the  K ie le r  B ight and in c lu d es  ty p ic a l  rep re se n ­
t a t i v e s  such as S c o t to p sy l lu s  m inor, Evansula pygmaea, P a ra le p ta s ta c u s  
l a t i c a u d a t u s , L ep tas tacu s  l a t i c a u d a tu s  in te rm e d iu s , R h iz o th r ix  minuta 
and H a s t ig e r e l l a  tenu iss im a  (S che ibe l & Noodt, 1975; S ch e ib e l ,  1976).
A comparison w ith  f in e  sand a s s o c ia t io n s  c h a ra c te r iz e d  by a median 
g ra in  s i z e  sm a lle r  than 160yum (Soyer, ,1970; Bodiou & Chardy, 1973;
Bodiou, 1975; Moore, 1979a) r e v e a ls  a marked fauna l change, r e f l e c t i n g  
the  importance o f  the  i n t e r s t i t i a l  copepod b a r r i e r  160 /am in  de term i­
n ing  the  com position o f  h a rp a c t ic o id  a s s o c ia t i o n s .  Many sp ec ie s  vbf 
the  Kwinte Bank a re  a lso  found in  the  i n t e r t i d a l  of many c lean  sandy 
beaches in  Europe (Noodt, 1952; Renaud-Debyser, 1963; Renaud-Debyser 
& S a lv a t ,  1963; Wells & C la rk , 1965; Fenchel e t  a l . , 1967; Jansson ,
1968; Moore, 1979b; M ielke, 1976; H a r r i s ,  1972). In  p a r t i c u l a r ,  èhe 
fauna o f  Whitsand Bay in  Cornwall (H a r r i s ,  1972) i s  very  s im i la r .  This 
bèach (300-350 yum) has a h a rp a c t ic o id  fauna dominated py  L ep tastacus  
la t i c a u d a tu s  (25 %) a s s o c ia te d  w ith  In te rm edopsy llus  in te rm ed ius  (15 %) 
K l io p sy l lu s  c o n s t r i c tu s  (14 %) and Psammotopa p h y l lo s e to sa  (10 &).

From the p re s e n t  s tudy and th a t  of Govaere e t  a l . (1980) i t  i s  
suggested  t h a t  a s t a b l e  L ep ta s tacu s  la t i c a u d a tu s  community can be des­
c r ib e d  fo r  w e ll  so r te d  c le a n ,  f in e  to medium sands of the  Southern Bight 
o f  the  North Sea. In  the  open sea zone JL. la t i c a u d a tu s  i s  a s s o c ia te d  1 
w ith  Paramesochra h e lg o la n d ic a  b u t  on the  Kwinte Bank t h i s  sp ec ie s  i s  
rep la ce d  by P a ra le p ta s ta c u s  e s p in u la tu s .  Whether t h i s  d i f f e r e n c e  in



a s s o c ia te d  sp ec ie s  i s  due to  seasonal in f lu en ce  or to s u b s t r a te  
com position cannot be decided . In  the coarse  sands of the Kwinte 
Bank t h i s  Lep ta s  t a c u s - communi ty  g ra d u a l ly  changes towards a commu­
n i t y  dominated by In te r lep tom esoch ra  e u l i t t o r a l i s  a s s o c ia te d  w ith  
th e  cyclopo id  M etacyclopina b r e v i s e to s a . The l a t t e r  a s s o c ia t io n  
i s  c h a r a c te r iz e d  by a h ig h e r  d i v e r s i t y  and co n ta in s  many coarsè  
sand in d ic a to r  sp ec ie s  p re v io u s ly  d e sc r ib ed  from Amphioxus-saiids 
(Monard, 1935; Por, 1964a,b ; Soyer, 1970).
Species  d i v e r s i t y : d i v e r s i t i e s  recorded  in  t h i s  s tudy (range
1.24 -  3.15 b i t s / i n d . ;  mean 2.33 b i t s / i n d . )  a re  h igher  than thbse 
reco rded  from sandy beaches of the I s l e  of Man (Moore 1979b) ahd 
a r e  lower than those  found fo r  the  deeper, more s ta b le  coarse  
and o f f sh o re  f in e  sand s t a t i o n s  of the  I r i s h  Sea (Moore 1979a). 
Hulings & Gray (1976) s t a t e  t h a t  meiofauna d e n s i t i e s  a re  mainly 
c o n t r o l l e d  by wave, t i d e  and c u r r e n t  a c t io n .  The same i s  concluded 
by Hartzband & Hummon (1974) f o r  copepod d i v e r s i t y .  For h igh  energy 
environm ents, u s u a l ly  w ith  g ra in  s iz e  l a r g e r  than 200 jam» the in c re a ­
s ing  d i v e r s i t y  v a lues  when one goes from exposed l i t t o r a l  h a b i t a t s  
to shallow  and deeper s u b l i t t o r a l  h a b i t a t s  suggest a c o r r e la t io n  
w ith  a dec rease  in  hydrodynamica! s t r e s s .
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General remarks on the  b e n th ic  communities of the Kwjnte Bank

S u b l i t t o r a l  sandbanks a re  u s u a l ly  h igh-energy  environments dominated 
by severe  hydrodynamica! co n d i t io n s  r e s u l t i n g  from wave and t i d a l  cur­
r e n t  a c t io n .  These determ ine the  l a r g e - s c a le  geomorphology and sm all-  
s c a le  sedim entology o f the sandbanks and thereby  in f lu en ce  the  composi­
t io n  o f  the  fauna in h a b i t in g  them. I t  i s  c le a r  th a t  animals have to  be 
adapted  to  su rv iv e  in  t h i s  extreme k ind  o f environment and the morpholo­

g ic a l  c h a r a c t e r i s t i c s  o f  animals l i v in g  i n t e r s t i t i a l l y  o r  burrowing in  
the  sands have been no ted  and s tu d ie d  in te n s iv e ly  s in ce  many y ears  (Swed- 

mark, 1964). Reductions in  body s i z e  and appendages a re  cómmoñ in  
many groups, as a re  the  development o f  adhesive glands and sensory  o r ­
gans. The c a p a c i ty  o f  a d a p ta t io n  to  the  la rg e  v a r i e ty  of i n t e r s t i t i a l  
environments depends on the  in h e re n t  m orphological p l a s t i c i t y  o f  eách 
taxon and w i l l  be d e c is iv e  in  de term in ing  the s t r u c tu r e  of the  community.

T r a d i t i o n a l l y ,  the  number of n iches  in  a substra tum  has been conside­
red  to  depend on median g ra in  s iz e  of the  sand f r a c t io n ,  the s o r t in g  
e f f i c i e n c y  and the  s i l t  co n ten t  (Wieser, 1959; Warwick & Buchanan, 1970; 
Heip & Decraemer, 1974; Moore, 1979a). With in c re a s in g  median g ra in  s iz e  
the  i n t e r s t i t i a l  space becomes l a r g e r  and more v a r ie d ,  thus p rov id ing  fo r  
more n ich es  f o r  i n t e r s t i t i a l  l i v in g  sp e c ie s .  The s i l t  co n ten t  déterm inés 
w hether th e se  i n t e r s t i t i a l  spaces w i l l  be clogged and th e re fo re  u n a v a i la ­
b le  o r  n o t .  Moreover, an in c reased  s i l t  con ten t in d ic a te s  a h ig h e r  food 
supply  and t h i s  may in c re a se  the  number of burrowing macrobenthie sp ec ie s .

On the  Kwinte Bank, the  s i l t  c o n ten t  i s  g e n e ra l ly  low and the number of 
l a rg e  m acrobenthie  sp ec ie s  i s  consequently  low as w e l l .  On the o th e r  hand 
th e re  i s  a g re a t  d i v e r s i t y  o f i n t e r s t i t i a l  forms, which can be l inked  to 
the  n o r th - so u th  g ra d ie n t  of d ecreas in g  g ra in  s iz e  caused by the d im inish ing  
v e lo c i ty  o f  the  t i d a l  c u r r e n ts .  The s tro n g  'mesopsammic' c h a ra c te r  of the 
Kwinte Bank i s  due to  the  f a c t  t h a t  a l l  s t a t i o n s  have sediments w ith  a 1 ,
median g ra in  s i z e  l a r g e r  than 200pm, a c r i t i c a l  l i m i t  above which i n t e r ­
s t i t i a l  l i f e  can abundantly  develop (Wieser, 1959; Fenchel, 1978). TheI
median o f 300/pn appears  to  be an o th er  d i s t r i b u t i o n a l  b a r r i e r  fo r  b en th ic  
ta x a .  I n t e r s t i t i a l  po lychae tes  become very  abundant above t h i s  g ra in  s i ­
ze a lthough  they occur in  f i n e r  sedim ents as w e l l .  There a re  a l s o  chan­
ges in  the  copepod taxocene: in  the  f in e  sands o f  the  Kwinte Bank most 
copepods a r e  sp ec ie s  o f  C y l in d ro p s i l l id a e  and Param esochridae: they a re  
th e  s m a l le s t  h a r p a c t ic o id s .  In  c o a r se r  sands , above 300 /an, the  i n t e r ­
s t i t i a l  fauna i s  extended w ith  Ameiridae, Ectinosom atidae and D iosaccidae . 
In  g ra v e ls  the  much l a r g e r  T e t r a g o n ic ip i t id a e  become abundant. Iii nemato-



des a ls o  a number o f  h ig h ly  s p e c ia l i z e d  sp ec ie s  a re  p re s e n t  in  coarse  
sands: the  Epsilonem atidae  and Draconematoidea, which a re  n o t  burrow ers

' I
and show a ve ry  s p e c ia l  way o f  locomotion ( ’ le e c h - l i k e * ) ,  c o n t r a s t in g  
w ith  n e a r ly  a l l  the  o th e r  nematodes which a re  g l id e r s .
The A raeo laim ida, Desmodorida, Enoplida and Chromadorida >all have a 
s l i g h t l y  h ig h e r  number of sp ec ie s  in  coarse  sand s t a t i o n s  whereas the 
g e n e ra l ly  sm a lle r  M onhysterida have more sp ec ie s  in  f in e  sands.

O v e ra l l  th e re  i s  no d i f f e r e n c e  between the  number of nematode 
sp ec ie s  from f in e  and coarse  sand s t a t i o n .  This in d ic a te s  the  h ighi 
s p e c i a l i s a t i o n  w i th in  the  nematodes and c o r r e la t e s  w ith  t h e i r  h igh 
d i v e r s i t y .  I t  i s  no t t ru e  fo r  the  o th e r  groups. There a re  more 
p o ly c h ae te ,  a r c h ia n n e l id ,  mollusk and copepod sp ec ie s  in  c o a r s e • than 
in  f in e  sand, and the  converse i s  t ru e  f o r  m acro -c rustaceans . O v e ra l l ,  
macrofauna and copepod d i v e r s i t y  and d e n s i ty  a re  h ig h e r  i n rcoarse  se­
d im ents . As in  the  nematodes, th e re  i s  s p e c i a l i s a t i o n  w ith in  the co- 
pepods, w ith  E c tinosom atidae , D iosacc idae , Ameiridae and Param esochri­
dae more abundant in  coarse  sands and T ach id iidae  more abundant in  f in e  
sands , whereas only the  C y l in d ro p s i l l id a e  a re  about evenly spread  over 
d i f f e r e n t  k inds o f sedim ents.

That macrofauna i s  in  g en e ra l  le s s  s p e c ia l i s e d  than meiofauna depends 
p robab ly  on the  s c a le  of env ironm en ta l h e te ro g e n e i ty  as experienced  by 
the  in d iv id u a l  organism; i t  i s  a l so  shown by the f a c t  t h a t  the  number of 
s t a t i o n s  in  which a sp ec ie s  was found i s  h ig h e r  in  macrofauna (3 .4 )  than 
in  meiofauna (2 .6  f o r  bo th  nematodes and copepods)¿

The g en e ra l  in f lu en c e  o f the  s u b s t r a te  on the  com position of b e n th ic  
communities i s  a lso  r e f l e c t e d  in  the  s i m i l a r i t y  o f  the  dendrograms ba­
sed on p resence-absence  d a ta .  They a re  n e a r ly  s im i la r  f o r  the  th ree  
groups, only  in  nematodes a re  th e re  th re e  c l u s t e r s  in s te a d  o f two, i n d i ­
c a t in g  ag a in  the  more s p e c ia l i s e d  n a tu re  of th i s  group. This in f lu en c e  
of substra tum  has been s tu d ie d  by e .g .  Jones (1950) fo r  the  macrofauna,
e .g .  Soyer (1970)and Moore (1979a,b) fo r  copepods and e .g .  Wieser (1959), 
Warwick (1971), Ward (1973) and T ie t j e n  (1980) fo r  nematodes. A c o r r e s ­
pondence between m acrofaunal and m eiofaunal d i s t r i b u t i o n s  has been ob­
served  by G u i l le  & Soyer (1964), J u a r io  (1975), Moore (1979a) and Govae- 
re  e t  al.. ( 198Ö) . In  g e n e ra l ,  macro- and meiofauna make up a s in g le  sy s ­
tem o f  b e n th ic  communities (Moore, 1979a) and t h e i r  d i s t i n c t i o n  i s  pu re ly  
a m a t te r  o f  convenience: only the  sm a lle r  they g e t ,  the  l a r g e r  t h e i r  spe­
c i a l i s a t i o n  and v a r i a b i l i t y .



The c o r r e l a t i o n  between community C h a r a c te r i s t i c s  such as d e n s i ty  
and d i v e r s i t y  and sediment c h a r a c t e r i s t i c s  such as median g ra in  s iz e  i s  
sometimes as h igh  th a t  a s i g n i f i c a n t  s t a t i s t i c a l  c o r r e l a t i o n  e x i s t s ,  
and th e  l i n e a r  n o r th - s o u th  g ra d ie n t  in  sed im en to iog ica l  c h a r a c t e r i s t i c s  
i s  in  many in s ta n c e s  s t a t i s t i c a l l y  c o r r e la t e d  w ith  g ra d ie n ts  in  communi­
ty  param eters  bu t f a r  l e s s  w ith  sp e c ie s  d e n s i t i e s .  As th i s  may be due 
to  the  low abundance o f  many sp ec ie s  no f u r th e r  ex p lan a tio n  i s  sought 
here  b u t  i t  has to  be p o in ted  ou t th a t  in  abundant sp ec ie s  as w e ll  l i ­
n ea r  c o r r e l a t i o n s  a re  r e l a t i v e l y  r a r e .

On the community l e v e l ,  the  resemblance between the fauna l composition 
o f  the  Kwinte Bank and the  open sea zone a t  the  one and exposed sandy 
beaches a t  the  o th e r  hand i s  a l s o  s t r i k i n g .  This resemblance cah only 
be c o r r e la t e d  w ith  the  sediment c h a r a c t e r i s t i c s  and no t w ith  hydródyna- 
m ical c o n d i t io n s ,  which could e x p la in  the  resemblance between sandbanks 
and beaches, nor w ith  n u t r i e n t  poor w a te r s ,  which could ex p la in  the  r e ­
semblance between sandbanks and o ffsh o re  sed im ents . I t  seems as though 
a number o f  sp ec ie s  i s  w idely  adapted and only  a f r a c t i o n  of sp ec ie s  i s  
e l im in a te d  in  more s t r e s s e d  environm ents. This would e x p la in  the  d iv e r ­
s i t y  g ra d ie n t  found from low d i v e r s i t i e s  in  beaches, over in te rm ed ia te  
d i v e r s i t i e s  on sandbanks to  h igh  d i v e r s i t i e s  in  the open sea zone.

A l a s t  p o in t  i s  to  co n s id e r  the  f a c t  th a t  t h i s  fauna l resemblance1
occurs  in  organisms which have no p e la g ic  l i f e  s tag e s  and whose d i s p e r ­
s a l  must be slow. I f  the  open sea  sedim ents a re  the  source of new co lo ­
n i s a t i o n ,  t h i s  d i v e r s i t y  g ra d ie n t  could be exp la ined  by c l a s s i c a l  b io -  
geo g rap h ica l  theo ry  by the  d is ta n c e  between source and i s la n d .
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F ig .  1. Map of the  s tudy reg ion .

F ig . 2 . Morphology o f the  Kwinte Bank. L ong itud inal view and c ro s s -
- . . * y  V , ..As e c t io n s  on th re e  d i f f e r e n t  sca le s*  < f fj *

F ig . 3. Dendrogram r e s u l t i n g  from c lu s t e r i n g  based on Czekanowski-index 
ap p l ie d  to  macrobenthie sp ec ie s  o f  ten  s t a t i o n s  of the  Kwinte 
Bank.

F ig .  4. Dendrogram r e s u l t i n g  from c lu s t e r i n g  based on Czekanowski-index
a p p l ie d  to  nematode sp ec ie s  from ten  s t a t i o n s  o f  the  Kwinte Bank.

F ig . 5 . Dendrogram r e s u l t i n g  from c lu s t e r i n g  based on Czekanowski-index
a p p l ie d  to  h a rp a c t ic o id  s p ec ie s  from te n  s t a t i o n s  o f the  Kwinte

Bank.
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L i s t  o f  ta b le s

Table 1. C oordinates  and sediment c h a r a c t e r i s t i c s  of the  ten  s t a t i o n s  
on the  Kwinte Bank.

( h i } o-k ^  J  ̂ 2
Table 2. D ensity^of macrofauna (N/0.lm ) and meiofauna (N/10 cm ) on 

t e n  s t a t i o n s .  Mean and s tan d a rd  e r r o r  o f  th re e  (macrofauna) 
o r  two (meiofauna) o b se rv a t io n s .  + = < ’ 1 in d iv id u a l .

Table 3. S ig n i f ic a n c e  o f  clumping (CL), l i n e a r ' t r e n d s  (LT), d i f f e r e n c e s  between 
n o r th e rn  and sou thern  s t a t i o n s  (NS) and c o r r e la t io n s  w ith  median 
g ra in  s iz e  (MD) of s e v e ra l  pa ram ete rs ,  x = mean v a lu e ,  n . s .  = 
n o t  s i g n i f i c a n t ;  + = s i g n i f i c a n t  a t  .95 % le v e l ;  ++ = s ig n i ­
f i c a n t  a t  .99 % le v e l  . Sign o f c o r r e la t io n s  between b ra c k e ts .  ,

Table 4. R e la t iv e  abundance of macrobenthie sp ec ie s  in  ten  s t a t io n s  o f
the Kwinte Bank. Species marked w ith  an a s t e r i s k  a re  no t iny 
eluded in  c l u s t e r - a n a l y s i s .  + = < 1  %.

Table 5. D iv e r s i ty ,  evenness and number of sp ec ie s  in  ten  s t a t io n s  of 
the  Kwinte Bank.

Table 6. R e la t iv e  abundance o f  nematode sp ec ie s  in  ten  s t a t i o n s  o f  the 
Kwinte Bank. Species marked w ith  an a s t e r i s k  a re  no t included 
in  c l u s t e r - a n a l y s i s .  + = < 1 %.

Table 7. R e la t iv e  abundance o f  copepod sp ec ie s  in  ten  s t a t i o n s  of the
Kwinte Bank. Species marked w ith  an a s t e r i s k  a re  no t inc luded
in  c l u s t e r  a n a ly s i s .  + = < 1 %.
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POLYCHAETA
K P isione  remote (Southern, 1914) ..............................
*  Eteone longa (F ab ric iu s , 1780)  .....................

Hesionura augeneri (F r ie d ric h , 1937)  .............
A na itides mucosa (O ersted, 1843) ....................... ..
Microphthalmus s im i l i s  (Bobretzky, 1870) ...........
Microphthalmus l i s t e n s is  (W estheide, 1967) . . . .  
S tr e p to s y l l i s  arenae (Webster 4 B enedict, 1884) 
S tr e p to s y l l i s  w ebsteri (Southern, 1914) .............

*  Sp h a ero sy llis  sp.
Sp h a ero sy llis  bulbosa (Southern, 1914) ...............
Sp h a ero sy llis  h y s tr ix  (C laparéde, 1863) .............

* W ebsterinereis glauca  (C laparéde, 1870) .............
Nephtys s p p .( ju v .)  ................... .......................... ..
Nephtys c irro sa  (E h le rs , 1868)  .........................
Nephtys caeca (F ab ric iu s , 1780) ............... ..............
Nephtys longosetosa  (O ersted, 1843) .....................
Glycera ca p ita ta  (O ersted , 1843) ...........................
G oniadella b o b re tzk ii  (Annenkova, 1929)  ...........
P ro todorv illea  k e fe r s te in i  (McIntosh, 1869) . . .
Ophryotrocha g r a c i l is  (Huth, 1934)  ...............
Scoloplos armiger (M üller, 1776) ................. .

it O rbinia  sp . ( ju v .)  .................................................. ..
Paraonis fu lg e n s '(Levinsen, 1883) .........................
Spio  f i l i c o r n i s  (M üller, 1766)  ...........................
Spiophanes bombyx (C laparéde, 1870) ................. ..
Aonides paucibranchiata  (Southern, 1914) ...........
S c o le le p is  bonnieri (M esnil, 1896) .......................

*  Malacoceros fu lig in o su s  (C laparëde, 1868) .........
Magelona p a p illic o rn is  (M üller, 1338) . . . . . . . . .
Macrochaeta helgolandica  (F r ie d ric h , 1937) . . . .
Ophelia b orea lis  (Q uatrefages, 1865) ................. .

*  Notomastus la te r ic eu s  (S ars, 1851) .......................
Heteromastus f i l i fo r m i s  (C laparéde, 1864) .........

*  ta n ia e  conchilega  (P a l la s , 1766) ...........................
*  P olyc irru s aurantiacus (Grube, 1860) ................. ..

P o lyc irru s medusa (Grube, 1850) ............... ..............
*  S p iro rb is  sp ir il lu m  (L innaeus, 1758) ...................

S p iro rb is  sp iro rb is  (Linnaeus, 1758) ...................

ARCHIANNELIDA
Polygordius appendiculatus (F ra ipon t, 1887) . . .
ProtodriliAS sp ...................................................................
P ro to d r ilo id es c h a e tife r  (Remane, 1926) .............
Saccocirrus  sp .................................................... ..............

OLIGOCHAETA .......................................... ...........

NEMERTINEA  ................................................

MOLLUSCA
Mollusca sp . ( ju v .)  ..................................
Caecum glabrum (Montagu, 1803) ...........

*  N atica a ld e r i  (Forbes, 1838) ...............
M ytilus e d u lis  (Linnaeus, 1758) .........

*  A s ta r te  tr ia n g u la r is  (Montagu, 1803)
* Dosinea exo lea ta  (Linnaeus, 1758) . . .  

T e llin a  sp . ( ju v .)   ................... ............
*  T e llin a  donacina (Linnaeus, 1758) . . .

Abra, alba  (Wood, 1802) ...........................
Sp isu la  s p p .( ju v .)   ...............................
Sp isu la  so lid a  (Linnaeus, 1758) .........
Sp isu la  e l l ip t i c a  (Brown, 1827) .........
E nsis  sp ...........................................................

*  Sphenia binghami (Turton, 1822)

CRUSTACEA
Gastrosaccus s p in i fe r  (Goës, 1864)  ...........

* Sch istom ysis s p i r i tu s  (Norman, 1860) ...................
*  Bodotria scorp io ides  (Montagu, 1804) ...................

Pseudocuma longicornis  (B ate, 1858)  ...................
* Pseudocuma s im i l i s  (S ars, 1900)  .....................

D ia s ty lis  ra th ke i (Kroyer, 1841) ...........................
Tanaissus l i l l j e b o r g i  (S tebbing, 1891) . . . .........
Megaluropus a g i l is  (Hoek, 1889) .............................

h N o to trop is fa lc a tu s  (Metzger, 1871) ................. . .
Stenothoe marina (Bate, 1857) ..................................

*  Bathyporeia guilliam soniana  (B ate, 1856) ...........
Bathyporeia elegans (Watkin, 1938) .......................
Pontocrates altam arinus (Bate & Westwood, 1862)

* Corophium la cu stre  (Vanhoffen, 1911) ...................
Pariambus typ icus  (Kroyer, 1845) ...........................

*  Crangon crangon (Linnaeus, 1758) ...........................
Brachyura spp. ( j uv. ) ............. .......................................
Macropipus s p p .( ju v .)  ..................................................

* Macropipus marmoreus (Leach, 1814) ................. ..

ECHINODERMATA
*  Ophiura spp. ( ju v .)  ...........................
n Ophiura tex tu ra ta  (Lamarck, 1816) . . .  
h  Echinocyamus p u s i l lu s  (M üller, 1776) 

H olothuroidea sp ....................... . ................
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ARAEOLAIMIDA
Anomonema d e c o n in c k i  J e m e n ,  1976
A x o n o la im u s  o r c o m b e n s is  W a rw ic k ,  >970..... ...........
A x o n o la im u s  sp.A  ........... ................ ..................
C am aco la im us  s p . A  .......................... ....... ............................
Campy la im u s  sp  .. A   .......................    *.......

« C in c to n e m a  s p .. A .......       «....................... .
Odontophora sp.A  .................. ................ . .
O d o n to p h o r o id e s  m o n h y s te r a  ( C a r l a e b ,  1953)

« R had inem a  s p . A .................    «..........
S te p h a n o la im u s  e l e g a n s  O i t l a v s a a .  1918 ...........
T a r v a ia  sp. .A  ....................... ................................ .............
A r a a o l a i a i d a a  s p  .A       • « .................... ..
DESMOSCOLECIDA

« D e s m o s c o le x  sp.. A ..... ................ ................  ..... ..................
T ric o m a  s p . A  ■..... ....................................................... ............

« O s s a o s c o l a c i d a a  t p . A  ........ .................................. ..
MONHYSTERIDA
A m p h im o n h y s te ra  anechm a  ( S o u t h e r n ,  1914) ......

«D aptonem a c o n ia u m  ( P i l i p j a v ,  >922)  .......... ..........
D aptonem a s t y l o s u m  ( L o r a n s a n ,  1973)  ........ .........
D aptonem a  s p . A        ", - • -

« D isco n e m a  s p . A  . . . . . . . . . . . .  ......
E le u th e r o la im u s  sp. .  A .   ............................... .......
g o n io n c h u s  lo n g ic a u d a tu s  (W ar d ,  1972)  . . . . .  ..
G o n io n c h u s  v i l l o s u s  C ob b,  1920  .......

»R hynchonem a  c e r a m o to s  B o u c h â t ,  >974 ............. ....
R hynchonem a q u em er  B o u c h a r ,  1974  ......
R hynchonem a s c u ta tu m  L o r a a s a a ,  1972     ...... .
R hynchonem a  s p .A    ..............« . . . ...... .
S ip h o n o  la im u s  s p . A   ................ .........................................
S o u th e r n ia  s o s t s r a s  A l i g a n ,  1929 . . . . . ................
S o u th e r n ia  s p . A ......................................................
? A # r i # t u #  r o s c o f f i e n s i s  V i t i a l l o ,  1967 ...........
t h e r i s t u s  s p . A  ..................... .
T r i c h o t h e r i s t u s  m i r a b i l i s  ( S e a k h o v a n  6 Ds C o a i o c k  
T u b o la im o id e s  t e n u ic a u d a tu s  ( A l l g a a ,  1934)
Va I v a e la im u s  s p  .A  ........ ................................... ...............
X e n o la im u s  s p .  A   .......................
X y a la  im p a r i s  S o u c b s r  * H s l K o u S c ,  1977 ........
X y a la  r ie m a n n i  B o u c h s r  6 B a l l l o u a e , .1 9 7 7  ......
Xya la  s p . A . . . . . . ..................... ................ ...........
M o a b y s c o r i d a  s p .  A .............................. .. ....... .................. ..
OESMOPORIDA

(959

B o lb o la im u s  t e u t o n i c u s  ( R i s a s n a ,  1966)  ... ..
Bo lb o  la im u s  s p .  A   ...............
C a lo m ic r o la im u s  h o n e s tu s  ( d a  Maa,  1922)  ......
C a lo m ia o r ta im u s  s p .  A  .......... ; ........ ....... ..
C h r o m a s p ir in a  i n g l i s i  W a r w ic k ,  1970 ............. .
C h r o m a s p ir in a  p a r a p o n t ic a  Luc 6 Da C o a i a c k ,
C h r o m a s p ir in a  p e l l i t a  C a r l a e b ,  I9S4  ...................
C y tta r o n e m a  s p .  A   .........   . . . . . . . . .
D a s y n e m e lla  a l b a e n s i s  Warwick  4 P l a c e ,  1973 ..

« D a sy n e m o id e s  s p . A ......................................................
D esm odora  s o h u l s i  C a r l a e b ,  1950 ..................... . . . . .
D e s m o d o r e lla  t e n u i s p i c u l u m  A l l g a a ,  1929 . . . . . . .
D racognom us t i n a e  ( J a a s a a ,  i a  p r a s s )  . . . . . . . .
E p s ilo n e m a  s p . A  ............................... ................................ .
E p s i lo n e m a  p u s t u la t u m  ( G a r l a c b ,  1952)   ..... ..
E p s i lo n e m a  s e r r u l a t u m  L o r a a s a a ,  >973 . . . . . . . . . . .
Ix o n e m a  s o r d id u m  l o r a a s a a ,  19 7 1  ...............

« L e p to d a s y n e m e l la  s p .  A . ......................................................
L e p to n e m e l la  g r a n u lo s a  B o u c h a r ,  1975 . . . . . .  . . . .
L ep to n em a  I  l a :  s p .  A  » * •• •

« M e ta c h ro m a d o ra  q u a d r ib u lb a  C a r l a e b ,  1956 ........
M e ta d a sy n e m o id e s  s p .  A . . . . . . . . . . . . . . . . . .  « ...........
M e te p s ilo n e m a ^e .m e rsu m  L o te a s e n ,  1973 . . . . . . . . .
M e te p s i lo n e m a  k d t y t e i e r i  ( S t a u f f e r ,  >924)  . . . .
M ic r o la im u s  a c i n a c e s  (W arw ic k  4 P l a c e ,  1973)
M ic r o la im u s  a n n e l i s a e  J a a s a a ,  1976 ............. .........
M ic r o la im u s  c o n o t h e l i s  ~ ( L o r a o s a a ,  >973) . . . . . .
M ic r o la im u s  m a r in u s  S e h t i l s ,  1932 ........... . .
M ic r o la im u s  M o n s tr o s u s  G a r l a c b ,  1953 .................
M ic r o la im u s  o s t r a c io n - " S e a k h o v a a ,  >935 ................
M ic r o la im u s  s p .  A   ............. ............................
M o n o p o s th ia  m i r a b i l i s  S c h a l l ,  >932  ............. .
O nyx p e r f e c t u s  R i a a a a a ,  1966 ................ ....... .........................
P e r e p s ilo n e m a  c r a s s u m  L o r a a s a e ,  1973 ........................
P ro c h a e to so m a  m e d i t t e r a n ic u m  A l l a a  4  N o f f i i a g a r ,

« P e s lio n e m a  s p .  A  ..........................................................    ..
P s e u d o n c h u s  s p . A .........................
R i c h t e r s i a  d e c o n i n c k i  V i a c x , ( i a  p ra ss )

« S ig m o p h o ra n em a  r u fu m  C o b b ,  1933  ...........
S p i r i n i a  s p . A   ...........
CHROMADORIDA
A c tin o n e m a  c e l t i c a  B o u c h a r ,  1976 ........
C h o n io la im u s  sp.. A  .......    . . . . . .
C h ro m a d o r in a  s p . A   ............. * .............................
C h r o m a d o r ita  a f f .  m u c r o c a u d a ta  B o a c h a r ,  1976

« C h r o m a d o r ita  s p . A  ........................................ ■>«•«
D ich ro m a d o ra  c u c u l l a t a  L o r a a s a a ,  1973 .

« D ic h ro m a d o ra  s p . A   ............. .....................................
Gammanema c o n ic a u d a  C a r l a e h ,  1953 . . . . . . . . . . .
Gammanema r a p a p  ( S s a w a l j a w *  191 2)   ................
Gammanema s p .  a . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

«G raphonem a  s p . A . . . . . . . . . ............. ...................... ..
L a tro n e m a  a b e r r a n s  ( A l l g a a ,  1934) ..............................
L a tro n e m a  s p .  A ......................................................

« S a n n o la im o id e s  s p .  A  . . . . . . . . . . . . . . . . . . . . . . . .
n a n n o la im u s  a f f .  g u t t a t u s  C ob b ,  1920 . . . . . . . .
Banna la im u s  s p . A  . . . . . . . . . . . . . . . ..........................
n e o c h ro m a d o ra  p a r a m u n i ta  B o u e b a r ,  >976  ...........
n eo c h ro m a d o ra  s p .  A . . . . . . . . . . . . . . .   ...................

« P a r a c a n th o n c h u s  th a u m a s iu s  ( S u b u l a ,  1932.) ..... 
P a r a c y a th o la im o id e s  a s y m m e tr ic u s  B o u c h a r ,  191
P a r a c y a th o la im u s  p e n to d o n  B i a a a a e ,  >966 ...........
P a ra m e so n ch iu m  s p .  A .............. ............................. .. ..........
P h y l lo la im u s  t r i d e n t a t u s  Morp hy ,  1963   .........
Pomponema lo t ic u m  L o r a a s a a ,  1972  ........................:
Pomponema s e d e c im a  P l a c e ,  1973 . . . . . . . . . . . . . . . .
Postponsma s p . A . : . . . . . . . ............. . . . . . . . ............ ..
P r o c h r o m a d o r e l la  d i t l e v s e n i  ( d a  Maa,  1922)  . .  
P r o c h r o m a d o r e l la  s e p t e m p a p i l l a t a  P l a c e ,  1973
P ro ch ro m a d o ra  I  la  s p .. A   ............. ..
P t y c h o la i m e l lu s  s p .  A .   ..................... ..

« R h ip s  o r n a ta  C ob b ,  1920  ..... .
S a b a t i e r i a  c e l t i c a  S o u e b a r a ,  1914  ....................

« S a b a t i e r i a  p u l c h r a  ( S c h a a i d a r ,  >906)      ........
S a b a t i e r i a  s p . A  .................................................. ........ .
S y n o n c h i e l l a  sp .A  ..... .................. ...................... .......
C h r o a a d o r i d a *  s p  A  ............... .............
C y a t h o l a i m i d a e  sp..  ....................................... .. ...............
C o a a s o B a c i d a *  s p . A  •  ....... * " • ........... *     • *
ENOPLIDA
Barbonem a  s p . A   .....       . .>.
B a th y la im u s  s p . A . . . . . . . ..................................................
E n o p lo id e s  s p ic u lo h a m a tu s  S c h u l s ,  1932  ..... .
E n o p lo la im u s  s o s t s r a s  S c b u l s ,  >932 . . . . . . . . . . . . . . . .. .
E n o p lo la im u s  sp.. A. . . . . . . . . . . . .................................................

« f u r y #  to m in a  s p .. A  ................ ...........................
H a la la im u s  e l f . ,  f l o r e s c e n s  C a r l a e b ,  1967 ........
f f a i aZ a tm u#  s p .  A . . . . . . . . . ......................................... .. .
M e s a c a n th io n  h i r s u t u m  C a r l a e b ,  1953  ......
O x yo n ch u s  s p . A   ..... .. ........................................................
P o ly g a s t r o p h o r a  s p . A . . . ................. . . . . . . . . . . . . . . . . . . . .
Rhabdocom a r ie m a n n i  J e y e s  t e e  4 W a rw ick ,  >977
R hab d o d em a n ia  s p .  A. .  ....... . . . . . . . . . . . . .
T r e f u s i a  s p .  A ........ ........................... ........................... .......
V i s c o s ia  s p .  A . . . ........ .. ...................................................
E a o p l i d a a  s p .A   ........... ............................. ..

« I r o n i d a e  s p . A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   .....
O a c b o l a i a i d a a  sp  A ........................
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