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4 .  MA C R O  F A U N A  B I O D I V E R S I T Y  P A T T E R N S  OF T H E  B E L G I A N  
C O A S T A L  W A T E R S

4 . 1 ,  D e f i n i t i o n

M acrobenthos is the  infauna reta ined on a I mm sieve. 
The m ost im p o rta n t organisms are bivalves, polychaete 
w orm s and amphipods, nex t to  infaunal echinoderm s, 
decapods, gastropods and o ligochaetes th a t are less 
representative organisms (Plate 2). Burying larger 
crustaceans like Callianassa and some bivalve species like 
Ensis are com m on in coastal waters but often these 
animals bury to o  deep into the  sediments fo r efficient 
sampling.

P l a t e  2 .
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4 . 2 .  Re s u l t s

Table 2 summarises the  m acrobenth ic  lite ra tu re  o f the  
BCS. Like fo r  the  meiofauna studies, a num ber o f results 
apply to  the  BCS but w ere  based on samples co llected  
on the  BCS a nd /o r in the  D utch o r  French coastal 
w aters. A  large m ethodo log ica l discrepancy exists 
betw een the  d iffe ren t m acrobenthos s tud ies.The mesh 
size o f the  sieve has changed and concom itan tly  the  
m om en t o f  sample fixa tio n .T h e  firs t studies m ention  the  
presence o f a 250pm  sieve under th e  0.87m m  sieve th a t 
allow ed to  sample sm aller size fractions. O n ly  w hen the  
published data a llow ed distinguishing betw een both  size 
fractions the  larger frac tion  was used in the  analysis. It 
needs m ention ing  th a t the  results ob ta ined w ith  both  
m ethodo log ies d iffe r substantia lly and th is hampers 
com paring the  data.
The in tensity o f the  m acrobenthos research d iffers 
strong ly betw een the  nine zones. S im ilar to  the  
meiofauna, the  coastal area and th e  Flemish Banks w ere  
fa r b e tte r surveyed than the  o th e r regions (Fig. 7). 
Especially fo r  the  gullies betw een the  sandbanks and the  
m ost rem o te  open sea area (zone 9) few  studies exist.

The recent studies have simultaneously sampled both the 
slopes o f the banks and the gullies between the banks. Zone 
6 and 8 have thus been sampled but the data have been 
presented as data fo r zone 5 and 7 since it was difficult to  
track what samples were taken in w hat stratum. Yet, most 
samples were collected on the slope o f the banks and 
therefore we consider all samples as slope samples.
Figure 8 represents the  average recorded  densities fo r  
each zone. W h ile  the  density data fo r  th e  m eiobenthos 
did n o t show a trend , th e  averaged m acrofauna densities 
tend  to  decrease tow a rds  th e  open sea.The existing 
m ethodo log ica l d ifferences caution fo r  in te rp re ting  these 
average densities.
The early study o f G ovaere (1978) covers the  w ho le  BCS 
and con trad ic ts  th is p ic tu re  (Table 2 ) .This a u tho r 
describes an increasing average density, average num ber 
o f species and species d ive rs ity  (H ’) tow ards  the  open 
sea.The recen t study o f  C oen jaerts  (1997) sampled only 
fo u r o f  the  nine areas bu t his results suggest a 
contrasting  pa tte rn : a decreasing density and no tre n d  in 
inshore -o ffshore  diversity.
G ovaere ’s (1975) data also suggest a m ore abundant and 
m ore d iverse macofauna on the  w est coast than on the  
east coast, as p ic tu red  in figure 9.

T a b l e  2 .  S u m m a r y  o f  t h e  l i t e r a t u r e  a b o u t  t h e  m a c r o b e n t h o s  o f  t h e  BCS w i t h  i n d i c a t i o n

OF THE AVERAGE D E N S I T Y  ( NUM B E RS / M2 ) , THE AVERAGE B I O MA S S  (MG A D W/ M 2 ) ,  THE D I V E R S I T Y

I N D I C E S  ( N0 , Nx , AND S HA N N 0 N - WEA V ER H ' ) ,  THE NUMBER OF S T A T I O N S  PER Z ON E ,  THE NUMBER OF 

R E P L I C A  T A K E N ,  THE MESH S I Z E  ( MM)  OF THE S I E V E  USED AND,  THE MOMENT OF F I X A T I O N  FOR

EACH STUDY ( I . E .  BEFORE OR A F T E R  S I E V I N G  OF THE S A M P L E ) .

Reference zone dens
(#/m2)

biom
(mg adw/m2)

No
area

N0
station

N, H ’ #
stations

#
replicas

Sieve
used

F ixation

Govaere 1975 2 549.0 57 24.1 7 4-5 1 A fte r
Vanosmael 1977 1 4023.3 5597.6 43 15.0 2.01 8 3 0.87 Before
Govaere 1978 1 242.0 1337.0 3.9 1.35 13 2-8 0.87 Before

2 925.8 2677.5 10.6 2.27 10
4 1940.7 4305.8 16.3 2.90 1
5 1078.6 1379.4 19.0 3.30 2
7 797.5 1078.3 14.2 2.98 2
9 4003.6 2935.3 33.0 3.66 1

Rappé 1978 3 413.1 474.5 53 13.0 10 2 0.87 Before
Van Steen 1978 2 1865.3 10741.8 19 7.6 12 3 0.87 Before
Kerckhof 1980 1 842.2 39 17.0 2.26 3 2-3 0.87 Before

2 3418.8 57 28.0 2.49 2 2-3 0.87 Before
Meheus 1981 3 1505.0 756.0 34 8.5 6 3 0.87 Before

3 577.1 45 14.9 10 3 0.87 Before
5 2171.5 2892.8 29 10.3 4 3 0.87 Before

De Rycke 1982 3 3089.3 1440.5 36 16.7 6 3 0.87 Before
5 1530.5 2293.8 2.9 20.3 4 3 0.87 Before

Vanosmael et al. 1982 3 4908.0 73 27.0 10 3 0.87 Before?
Arellano 1995 1 2718.2 2 5 1 Before

2 1375.2 1 5 1 Before
Coenjaerts 1 997 3 1 163.0 39 1 2.0 5.93 42 1 1 A fte r

4 593.1 54 1 1.5 6.28 12 1 1 A fte r
5 835.3 47 10.1 5.73 20 1 1 A fte r
7 145.4 32 5.5 3.77 21 1 1 A fte r

Philips 1998 3 3009.1 87 19.4 6.46 1.68 103 1 1 A fte r
Degraer et al. 1 999a 2 71 5.4 9.80 1.58 40 1 1 A fte r
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NU MB E R  OF M A C R O B E N T H O S  S T A T I O N S  PER Z O NE
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In con tras t to  the  results obta ined w ith  the  meiofauna 
and the  hyperbenthos data (see chap te r 5), the  average 
num ber o f recorded species per station fo r  each zone 
indicates no tre n d  w hen averaging all studies. Again, the  
studies o f G ovaere (1978) and C oen jaerts  (I 997), the  
only tw o  studies th a t sampled over a w ide  geographical 
range on the  BCS, co n tra d ic t this.

AVERAGE NUMBER OF MACROBENTHOS SPECI ES 
PER ZONE

90—{

80 

70- 

60- 

50- 

40 

30 

20H 

10 

0 '

h

h
— ■̂tfci ■■ ■ /OMj— 4",|,| I 1' I 1  » 3I| y -

! (23) 2(20) 3(iß) 4(13) 5 (B) 60 7(21) 8(0) 9(1)
zone (number o f observations)

AVERAGE MACROBENTHOS D E N S I T Y  PER ZONE

4000*1

3000'

E
43 2000H

1000'

h

b b b

1(23) 2(32) 3(209) 4(13) 5(29) 6(0) 7(21) 8(0) 9(1) 

zone (number o f observations)

F i g u r e  í

T I  G N S l í

4 . 3 .  D i s c u s s i o n

The sand and gravel m ining activities around the Flemish 
Banks (especially the  Kw inte Bank) and the  Zeeland 
Banks and the  fo rm e r industria l waste dum ping zone 
around the  Zeeland Banks e xp la irr th e  concen tra tion  o f 
m acrobenthos studies in these areas.
R eports on the  e ffect o f dum ping o f industria l wastes 
(titan ium d iox ide , th iocarbam ate  and aniline) on the  
benthos un fo rtu n a te ly  yie lded no in fo rm a tion  on the  
s truc tu ra l d ivers ity  o f  the  benth ic com m unities (M aertens 
1984, 1987, 1989).
Vandamme & H e ip (77) and Govaere e t al. (1980) 
d ivided the  BCS in to  th ree  benth ic regions: a coastal, a 
trans itiona l and an open sea region, each w ith  th e ir  own 
com m un itie s .The average biomass and th e  average 
d ive rs ity  o f the  m acrofauna increased betw een the  coast 
and the  open sea. Changes in sed im ent characteristics 
and organic m a tte r co n te n t o f  the  sediments cause the  
differences in the  com position  o f the  benthos 
com m unities (G ovaere 1975, Govaere e t al. 1980,
W illem s e t al. I 982). The inshore -o ffshore  grad ien t in 
organic m a tte r co n te n t o f  the  sediments corre la tes w ell 
w ith  a parallel g rad ien t in phytop lankton  p roduc tion  on 
the  BCS (G ovaere e t al. 1980). Govaere e t al. (1977a) 
d ivided the  Belgian-Dutch coastal w aters in a sim ilar 
fashion.



Up to  date Govaere (1978), Govaere e t al. (1977a) and 
C oenjaerts (1997) are the  only studies tha t covered large 
parts o f the  BCS. The contrasting results o f both authors 
can be explained by the  sampling m ethodology. Govaere 
(1978) used a smaller mesh size and his publication did 
no t allow  om itting  the  smaller size frac tion  from  ou r 
analyses.The coarser offshore sediments o ffe r larger 
in te rstitia l spaces allow ing m ore niches and thus higher 
species richness. Govaere (1978) indeed repo rts  a fa ir 
num ber o f small in te rstitia l polychaete species which could 
no t have been found w ith o u t the  size frac tion  o f 250pm. 
The to ta l benthic diversity (N 0 per station) likely fo llow s 
the  trend  re p o rte d  by th is au tho r bu t it should be kept in 
mind tha t when considering the  tru e  m acrobenthos 
organisms only, C oen jaerts ’ p icture  m ight re flect the  
m acrobenthos diversity pattern. Yet, in th a t study samples 
w ere fixed a fte r sieving causing significant loss o f 
individuals.
C oen jaerts  (1997) has sampled along transects 
perpend icu la r to  the  length o f th e  banks. This way, each 
transec t includes stations in the  deeper gullies, on the  
slopes and on the  shallow  bank to p . W e w ere  unable to  
distinguish samples taken at d iffe re n t depth stra ta  and 
th is may have added to  the  resu lt o f  lo w e r species 
richness tow ards  the  open sea. C oen jaerts  (1997) indeed 
observed a positive re la tion  betw een the  m acrofauna 
density and the  d ive rs ity  and depth. In the  gully hab ita t 
and on the  slopes o f the  banks coarser sedim ents occu r 
and riche r com m unities w ere  found. A n o th e r fea ture  was 
th a t the  com m unities o f the  n o rth -w e s t side o f the  bank

diffe red  from  those found at th e  south-east side.
The plume o f the  W estersche lde  estuary negatively 
influences the  benth ic  life on the  eastern coast.The 
depos ition  o f ve ry  fine and contam inated sediments by 
the  rive r decreases both  the  species richness and the  
abundance o f  the  m acrobenthos. The higher standard 
e r ro r  o f  the  average density (Fig. 8) and average species 
num ber per station (Fig. 9) fo r  the  w est coast indicates a 
higher hab ita t d ive rs ity  in th a t area.The habita t 
he te rogene ity  fo r  the  inshore w a te rs  is generally much 
h igher than fo r  the  deeper o ffshore  areas (G ovaere e t al. 
1980).
Table 2 only m entions th e  studies th a t covered the  
subtidal o f the  BCS. The in te rtid a l o f beaches and the  
surfzone have only recen tly  received some a tte n tio n .T h e  
beach m acrobenthos can be d iv ided in to  a low  w a te r and 
a high w a te r com m un ity  (D e Neve 1996, M outon  1996, 
E llio tt e t al. I 997). The fo rm e r assemblage bears affin ities 
w ith  the  subtidal m acrobenthos o f  the  coastal sandbanks 
(D egrae r e t al. I 999b). The in te rtid a l position  de term ines 
the  s truc tu re  o f the  com m unities bu t groins locally 
d is tu rb  the  pa tte rn  (D e Neve 1996).
The functiona l d ive rs ity  o f  the  m acrobenthos has been 
exam ined by Govaere e t al. ( I 977b). These authors 
distinguish a coastal benth ic zone w ith  a high p ro d u c tiv ity  
and food  w eb o f a re lative low  co m p le x ity  from  an 
o ffshore  benth ic zone w ith  a low  p ro d u c tiv ity  and a 
higher com p lex ity  in food  w eb s truc tu re . Both zones 
correspond  w ith  the  coastal and open sea zones 
identified  by G ovaere e t al. (1977a, 1980).


