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M
eiofauna are benthic organism

s passing a I m
m
 sieve 

and being retained on a 38pm
 sieve. D

om
inant taxa 

w
ithin the m

eiobenthos are nem
atodes and harpacticoid 

copepods, w
hich reach very high densities in soft 

sedim
ents. O

ther taxa include kinorhynchs, turbellarians, 
interstitial polychaetes and m

any others (Plate I). 
M

eiobenthos sam
ples are usually collected using 

boxcorers or reineck boxcorers. These are subsequently 
subsam

pled using sm
aller cores (surface I 0cm

2), from
 

w
hich the top 10-20 centim

etres are studied.

H
arpacticoida

N
em

atoda

O
ligochaeta

Polychaeta
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T
able 

1. 
Sum

m
ary 

of 
m

eiobenthos 
lite

ra
tu

re
 

of 
the 

BCS. 
M

axim
um
 

and 
m

inim
um
 

d
en

sities,
BIOM

ASS 
AND 

D
IV

ERSITY
 

NUM
BERS 

N0 
AND 

N: 
ARE 

GIVEN 
PER 

ZONE 
AND 

PER 
TAXONOM

IC 
GROUP.

(NEM
A 

= 
NEM

ATODES
; 

HARP
= 

H
A

RPA
CTICO

ID
 

COPEPODS
; 

TOTAL 
=

TOTAL 
M

EIOBENTHOS)

Reference
Zone

Taxa
D

ensity
Biom

ass
No

N,
(ind./1 0cm

2)
(gC/m

2)

Decraem
er 1 972

2
nema

2-38
1.12-9.20

Heip & Decraem
er 1974

1
nema

13-74
2.33-18.13

Jensen 1974
2

nema
25-31

13.80-18.40
Claeys 1979

3
nema

107-1836
0.083-2.696

21-58
harp

34- 577
0.001-0.004

4-18
Govaere et al. 1 980

1-9
harp

0.89/st.( 1,2)
1.15 (1,2)

8.9/st (3)
3.94 (3)

13.7/st (4-6)
6.63 (4-6)

total
934-1261(1,2) 
623-2735(4) 
757-1640 (5,7)

Heip et al. 1 980
1,2

nema
300-4220(2)

0.290-0.353
4-30

Heip et al. 1 982
1,2,3

nema
2175 (1,2)

0.239 (1,2)
628(3)

0.071 (3)
W

illems et al. 1982
3

nema
134-1095

25-54
harp

35-342
5-37

total
186-1234

W
illems et al.

3
nema

58-1095
25-54

unpubl. report
harp

25-342
5-37

total
186-1234

Heip et al. 1 983
1-9

nema
1 190-1920(1,2)

0.160-0.239(1,2)
1 -1 6/st( 1,2)

harp
1 3.7/st(3)

6.49(3)
Heip et al. 1 984

1,2
nema

706-2472(1)
0.090-0.250(1)

3.8-23.5(1)
1337-2285(2)

0.130-0.220(2)
2-1 1(2)

harp
6-45.1(1)

0.005-0.036
10(1)

1.6-10.8(2)
7(2)

Heip et al. 1 985
1,2

nema
336-2710(1)

0.160-0.239(1)
1 1-16(1)

203-4631(2)
0.189(2)

3-8(2)
harp

2-8(1)
0-1(2)

Huys et al. 1 986
2

harp
8-20

Chen  1987
1,2,3,6,9

nema
787(1)

0.149(1)
38(1)

15.83(1)
1934(2)

0.260(2)
9(2)

4.95(2)
173-454(3)

0.020-0.028(3)
32-55(3)

7.19-37.76(3)
639(6)

0.101(6)
55(6)

33.85(6)
254(9)

0.026(9)
65(9)

40.58(9)
harp

315(1)
1 1(1)

2.42(1)
63(2)

1(2)
1.00(2)

120-267(3)
9-25(3)

6.20-14.90(3)
50(6)

12(6)
6.58(6)

207(9)
33(9)

18.95(9)
total

1417(1)
2318(2)
441-806(3)
767(6)
551(9)

Vandenberghe 1987
6

nema
harp

358-3781
44-260

37-56

total
819-4727

Herman 1989
1,2

nema
706-2758(1)

harp

total

383-4631(2)
16.6-121.1(1)
0.9-121.2(2)
750-2795(1)
210-3087(2)

0.010-0.070(1)
0.001-0.010(2)

1.4-1 1.95(1) 
1.3-3.8(2)

1.09-2.89(1)
1.03-1.5 1

Vincx 1989
2

nema
55-5610

3-16
Vincx & Herman 1 989

1,2,3,4
nema

948-1509
0.092-0.231

6,8,9
harp

20-70
0.004-0.020

Heip et al. 1 990
1-9

nema
harp

1350(1+2)
0.070
0.008

5(2)

Vincx 1990
1,2,3,4 
6,8,9

nema
7.6/st(1,2) 
30.3(3)
22.7(4)
32.3-33(6,9)

3.15-88.00

ï-luys et al. 1992
North Sea

harp
5-29

Steyaerti et al. 1994
1,2

nema
2528-3268(1)
346-1083(2)

Steyaerti et al. 1996
1,2

nema
2.00-7.00(1)
1.50-6.50(2)

QOIQ



Table I show
s literature data collected up to present on 

the BCS. D
ensities are expressed as ind./IO

cm
2. D

iversity 
is expressed as H

ill's num
bers N

0 and N
, (Hill 

1973). 
These num

bers w
ere calculated from

 the original data 
w

hen possible.The Shannon-W
iener diversity index H

' 
w

as often used in earlier studies, but H
eip et al. (1988) 

preferred the use of H
ill's num

bers to express benthic 
diversity.Total biom

ass values are listed (or recalculated) 
in gC

/m
2.The C

-content of a nem
atode w

as assum
ed to 

be 0.42*dry w
eight, the estim

ated conversion factor for 
harpacticoid copepods w

as 0.4*dry w
eight (C. N

eira, 
pers. com

m
.).

For som
e studies, it w

as not possible to find out w
hich 

area has been investigated.These studies w
ere therefore 

not included in Table I. Som
e of the listed results not 

only apply for the BCS but aiso include data from
 

stations outside the BCS.

M
ean m

eiobenthos densities don't differ m
uch and 

fluctuate betw
een 1000 and 

I 500 ind./1 0cm
2 (Fig. 4). The 

m
ean densities on the K

w
inte Bank (zone 3) are how

ever 
m

uch low
er.

D
espite the absence of any density related trend, a clear 

pattern in diversity could be found. D
iversity w

ithin the 
nem

atode com
m

unities clearly increases w
ith increasing 

distance from
 the shore (Fig. 5). A fivefold increase in 

average species num
ber per station w

as observed 
betw

een the inshore and "offshore" zones.The 
harpacticoid copepod diversity show

ed a sim
ilar pattern 

(Fig. 6). H
ere, the data suggest an increase in the m

ean 
num

ber of species per station w
ith a factor 30 betw

een 
zone I and 9.

AVERAGE 
M

EIOBENTHOS 
D

EN
SITY

 
PER 

ZONE

3
.2

. 
R

e
su

lts

Figure 3 show
s that m

ost studies w
ere conducted in the 

near coastal area. D
uring the history of Belgian 

m
eiobenthos research, 68 stations w

ere visited in zone I 
and 58 stations in zone 2. In zone 3, only IO stations, ali 
on the K

w
inte Bank, w

ere investigated w
hile in deeper 

areas even less research w
as conducted. N

o data w
ere 

found from
 zone 5 and 7.

NUM
BER 

OF 
M

EIOFAUNA 
STA

TIO
N

S 
PER 

ZONE

zone

1000 -

500 -

1(37) 
2(29) 

3(14) 
4(5) 

5(0) 
6(1) 

7(0) 
8(14) 

9(6)
zone (num

ber of observations)

3
.3

. 
D

iscu
ssio

n

C
are is needed w

hen com
paring densities, biom

ass values 
and species richness reported by several authors. 
D

ifferent sam
pling m

ethods (e.g. Van V
een grab, R

eineck 
boxcorer) yield incom

parable data (certainly for absolute 
densities). H

ow
ever, the data used here still allow

 
detecting general trends. D

iversity indices are depending 
upon total sam

pling size, w
hich in turn depends upon the 

m
ethodology (sam

pling equipm
ent, num

ber of stations, 
num

ber of replicates,...) but form
 the m

ost objective 
criterion for com

paring different areas.
The increase in species diversity w

ithin the nem
atode 

and harpacticoid com
m

unities from
 zone I to 9 still has 

to be confirm
ed by new

 data originating from
 stations in 

zones 4 to 7. Figure 5 suggests that the highest values for 
nem

atode diversity are reached in zone 6. In addition, 
copepod diversity m

ight reach its m
axim

um
 closer to the 

coast than in zone 9.
The lack of a pattern in m

eiofauna density (Fig. 4) should 
be treated w

ith caution. M
ean densities for zone 4, 8 and 

9 w
ere m

ainly collected by G
ovaere et al. (1980) w

ho 
used a Van V

een G
rab, a m

ethod underestim
ating

m
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TIm

m
eiobenthos density. The absence of a density zonation 

pattern could further be due to the sam
pling 

m
ethodology applied by W

illem
s et al. (1982) for the 

K
w

inte Bank (zone 3).These authors investigated only the 
sedim

ent dow
n to a depth of IO cm

, w
hile in these kind 

of w
ell-aerated sedim

ents the fauna can penetrate the 
sedim

ent dow
n to a depth of 20 cm

 or m
ore. W

hen 
com

paring their values w
ith cores investigated to 20cm

 
sedim

ent depth, it seem
ed that they only found 65%

 of 
the total fauna.
Based on harpacticoid com

m
unities, Van D

am
m

e & H
eip 

(1977), follow
ed by G

ovaere et al. (1980), subdivided the 
BCS in three zones: a coastal area (< 

I 0 m depth) w
ith a 

relatively poor com
m

unity (0.89 species/station,
N

|= I. I 3), an open sea com
m

unity (> 20 m
) w

ith a rich 
com

m
unity (13.7 species/station, N

, = 6.63) and a 
transition zone in betw

een w
ith interm

ediate values (8.9 
species/station, N

,=:3.94).
C

oastal sedim
ents are inhabited by the M

icroarthridion 
littorale-H

alectinosom
a herdm

ani-com
m

unity. The large 
surface-dw

ellers (epibenthic species) and burrow
ing 

species (som
e endobenthic ectinosom

atids) of this 
com

m
unity are detritus feeders and m

ost com
m

on in 
m

uddy sands. H
alectinosom

a herdm
ani, a large epibenthic 

species, and Leptastacus laticaudatus, a sm
all interstitial 

species, typify the com
m

unity occurring in the transition 
zone. In this area, the organic m

atter content of the 
sedim

ents is low
er, but stations often contain large 

am
ounts of detritus (H

eip et al. I 983).The open sea 
com

m
unity is characterised by tw

o sm
all interstitial 

species: the Leptastacus laticaudatus- Param
esochra 

helgolandica-com
m

unity. Since sm
all species dom

inate, a 
low

 biom
ass is recorded (H

uys et al. 1984). Interstitial 
harpacticoids are grazers, require clean sands and are 
com

pletely absent in sedim
ents w

ith m
ud content (H

eip 
I 980). These typical interstitial species of the fam

ilies 
Param

esochridae and C
ylindropsyllidae form

 a 
hom

ogeneous ecological group together w
ith som

e 
species of Ectinosom

atidae, D
iosaccidae and A

m
eiridae 

(H
eip et al. I 990).

H
eip et al. (1984) used both the harpacticoid and 

nem
atode com

m
unity data to subdivide the coastal area 

in an eastern and a w
estern part, coinciding w

ith the 
coastal areas used for this synthesis.The eastern area 
show

ed less species-rich nem
atode and copepod 

com
m

unities. Several authors (H
erm

an et al. 1985,
H

erm
an I 989, V

incx & H
erm

an 1989) confirm
ed this. 

M
eiobenthos com

m
unities are very w

ell related to the 
sedim

ent structure. Fine to m
edium

 coarse sand 
dom

inate the heterogeneous w
est coast, w

hile at the 
eastern part the sedim

ent consists of fine to very fine 
sands w

ith a high m
ud content. Yet, the copepod 

com
m

unity of the coastal zone is not closely associated 
w

ith sedim
ent characteristics (H

eip 1980).
C

om
paring the nem

atode diversity of com
parable 

sedim
ents of other European coastal areas, it becam

e 
clear that the nem

atode com
m

unity of the east coast is 
extrem

ely im
poverished. Sedim

ent com
position cannot 

act: as the sole responsible factor for this pattern (V
incx 

& H
erm

an I 989). The high m
ud content in the east coast 

sedim
ents originates from

 the W
esterschelde estuary 

causing  a high am
ount of organic and inorganic pollution 

(V
ibex & H

erm
an 1989). A

t the m
uddy stations of the 

eastern Belgian coastal area, less than five copepod 
species are found, ali being large epibenthic species.

AVERAGE 
NUM

BER 
OF 

NEM
ATODA 

SPEC
IES 

PER 
ZONE

601

! 
i 

» 
t 

! 
^ 

r ' 
T

1(35) 
2(28) 

3(15) 
4(1) 

5(0) 
6(2) 

7(0) 
8(18) 

9(4)
zone (num

ber of observations)
AGE NUMBER 

OF NEMATODE 
SPECIES 

PER 
STA 

.STANDARD ERROR). 
ÎHE TOTAL NUMBER OF

A
long the w

estern part of the Belgian coast, 
M

icroarthridion littorale is often the only species recorded 
from

 m
uddy localities.The harpacticoid fauna is aiso 

im
poverished in sandy sedim

ents on both sides of the 
Belgian coast and corresponds w

ell w
ith the com

m
unity 

of the transition zone (H
eip et al. 1990). R

ecent research 
in a few

 coastal stations allow
ed for assessing long-term

 
changes in the diversity of nem

atode com
m

unities 
(Steyaert et al. 1994, 1995, 1996, I 999). The overall trend 
w

as still valid: coarser sedim
ents, w

ith a w
ide range of 

m
icrohabitats, contained m

ore species than finer grained 
sedim

ents. H
ow

ever, the diversity of nem
atode 

com
m

unities on a m
icroscale (e.g. the vertical distribution 

of nem
atode com

m
unities w

ithin 
I 0cm

2) in an east coast 
station w

as positively correlated w
ith the m

ud content of 
the sedim

ent.This is due to the higher diversity w
ithin 

non-selective deposit feeders. These species react on an 
elevated deposition of organic m

atter associated w
ith 

fine sedim
ents.This correlation w

as only established in 
spring, w

hen oxygen penetrates deeper into the 
sedim

ent.The relationship disappeared w
hen the 

sedim
ent turned anaerobic.T

hese findings dem
onstrate 

the seasonality of nem
atode diversity in fine-grained 

sedim
ents. In contrast, there is a constant high diversity in 

coarse sedim
ents, since oxygen is alw

ays present in the 
large interstitia.The m

ost surprising result how
ever, w

as 
the fact that near the W

esterschelde m
outh, a shift 

tow
ards richer nem

atode com
m

unities occurred w
hen 

com
pared to the reports w

ritten in the eighties (cf. V
ibex 

1986). 
~



AVERAGE 
NUM

BER 
OF 

HARPACTICOIDA 
SPECIES 

PER 
ZONE

40 HfI

20-

K
w

inte Bank, situated in the transition area, a m
ean 

num
ber of 30.3 species per station w

as found.The 
different nem

atode com
m

unities w
ere related to a 

specific sedim
ent type, how

ever, other environm
ental 

variables (e.g. tem
perature, salinity, chi a content, N

O
3-, 

N
H

4+) influenced the distribution of nem
atode 

com
m

unities as w
ell.The prevailing clean coarse sands in 

both the open sea area and at the K
w

inte Bank explain 
the high diversity.The high species diversity is reflected in 
the distribution of the individual nem

atodes over the four 
feeding types as defined byW

ieser ( I 953): diversity 
w

ithin feeding types increases w
hen total diversity 

increases.The coastal area show
s a different pattern: low

 
species diversity com

bined w
ith a loss on trophic 

diversity.This can partly be explained by the low
er 

habitat heterogeneity (better sorting of the sedim
ents 

and a high am
ount of sm

all particles), but it m
ainly 

suggests a strong organic pollution in that area.

b
b

h
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—
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T®--------T
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1(8) 
2(10) 

3(17) 
4(0) 

5(0) 
6(0) 

7(0) 
8(2) 

9(2)
zone (num

ber of observations)
Figure 6.
STATION 

PER 
OBSERVATION

V
incx et al. (1990) and V

incx (1990) studied the 
nem

atode com
m

unities of 120 stations in the Southern 
Bight of the N

orth Sea including both the Belgian and 
the D

utch C
ontinental Shelf. A

ccording to these studies, 
the BCS should be divided into 5 areas. A coastal area, 
coinciding w

ith zones I and 2, is separated from
 a 

transition area, covering zones 4 and 6, w
hich extends 

onto the D
utch coast.T

he K
w

inte Bank area (zone 3) had 
a separate com

m
unity and form

ed an island w
ithin the 

transition area. Further offshore, 2 areas w
ere 

distinguished from
 w

est to east, the latter one continuing 
into the deeper coastal w

aters in front of the D
utch 

D
elta (the V

oordelta-area).The coastal area is 
characterised by a low

 nem
atode diversity com

pared to 
the other areas (N

0=7.6).The nem
atode com

m
unity here 

w
as dom

inated by A
scolaim

us sp.1, D
aptonem

a 
tenuispiculum

 and Sabatieria punctata. In the transition 
area, 22.7 species/station w

ere counted, w
ith Enoploides 

spiculoham
atus, Paracyatholaim

us pentodon, 
Prochrom

adorella attenuata, Richtersia inaequalis and 
Sabatieria celtica being the m

ost im
portant nem

atode 
species, w

hereas the stations in the offshore area 
harboured at least 30 species.The w

estern offshore area 
w

as characterised by a nem
atode com

m
unity dom

inated 
by Ptycholaim

ellus vincxae, Onyx perfectus, Rhips ornata, 
Rhynchonem

a quem
er, Spirophorella paradoxa, 

Epsilonem
atidae spp. and D

raconem
atidae spp., w

hile in 
the eastern part the m

ost im
portant species w

ere 
Chrom

aspirina parapontica, D
ichrom

adora cuccullata, 
K

arkinochrom
adora lorenzi and X

yala striata. O
n the

W
ithin zone 3, only the K

w
inte Bank w

as studied in 
detail. Claeys ( I 979) and W

illem
s et al. ( I 982) give data 

on the nem
atode and copepod com

m
unities from

 
IO 

stations on this sandbank. H
arpacticoids are m

ore diverse 
and m

ore num
erous in the coarse sands at the northern 

end of the sandbank than in the fine sands at the 
southern end. A total of 65 copepod species w

ere 
identified.
V

incx et al. (1990) and V
incx (1990) considered the 

K
w

inte Bank as a separate unit on the BCS, characterised 
by Bathylaim

us parafilicaudatus, D
esm

odora schulzi, 
Leptonem

ella aphanothecae and Onyx perfectus. A m
ore 

detailed analysis by Claeys (1979) and W
illem

s et al. 
(1982) revealed the existence of three different 
nem

atode com
m

unities on the sandbank. A
gain, these 

com
m

unities reflect differences in sedim
ent granulom

etry 
along the sandbank.Tw

o groups show
 close sim

ilarity, 
w

hile the third com
m

unity is characterised by a high 
relative abundance of the nem

atode fam
ilies 

Epsilonem
atidae and D

raconem
atidae. This is exceptional 

for European 'offshore' nem
atode com

m
unities. Both 

fam
ilies are adapted to an instable environm

ent and are 
m

ostly found on beaches w
ith strong hydrodynam

ic 
regim

es. W
illem

s et al. (1982) stated that it should be 
questioned w

hether a true sandbank com
m

unity exists. In 
such high energetic environm

ents, it could be possible 
that m

any species are to be considered as erratic 
“guests” (W

ieser 1959). H
ow

ever, during recent research 
(V

anaverbeke unpubl.) on the K
w

inte Bank, m
ore or less 

the sam
e nem

atode com
m

unities w
ere found, including 

the Epsilonem
atidae spp. and the D

raconem
atidae spp.. 

Therefore, the existence of a “K
w

inte Bank nem
atode 

com
m

unity”, being totally different from
 the com

m
unities 

in the surrounding areas can be accepted. Claeys (1979) 
and W

illem
s et af (1982) used only 100 nem

atodes from
 

each of IO stations, originating from
 

I sam
pling cam

paign. 
The K

w
inte Bank nem

atode com
m

unity has consequently 
not. been fully characterised. C

hen (1987) studied the 
nem

atodes from
 tw

o stations on the K
w

inte Bank and 
found significant differences in total biom

ass values 
betw

een his stations and the ones reported in Claeys 
(1979) and W

illem
s et al. (1982). Single sam

pling 
cam

paigns are indeed inadequate to gain a com
plete 

picture of nem
atode com

m
unities of a highly instable 

environm
ent.

m
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The harpacticoid copepod com
m

unities on the K
w

inte 
Bank show

 high affinities w
ith the com

m
unities from

 the 
open sea area. Food input in both system

s is low
 as a 

consequence of a strong turbulence around the sandbank 
or of a low

 input from
 a nutrient-poor w

ater colum
n in 

the open sea.Tw
o com

m
unities could be discerned on 

the K
w

inte B
ank.The first com

m
unity is typical for coarse 

sandy sedim
ents, w

hile the other com
m

unity, including 
m

any interstitial harpacticoids is usually found in w
ell- 

sorted sand.The num
ber of species recorded here is 

again quite variable: Claeys (1979) reports 4-18 species, 
W

illem
s et al. (1982) found 5-37 species w

hile C
hen 

(1987) ended up w
ith 9-25 copepod species.

V
incx (1990) found a m

ean value of 22.7 nem
atode 

species per station in zone 4.The channels in betw
een 

the sandbanks can probably be considered as a transition 
zone betw

een the species poor coastal area and the 
m

ore diverse open sea area.
V

andenberghe (1987) studied one station from
 zone 6. In 

tw
o replicates, 41 and 52 nem

atode species w
ere found 

m
aking the species richness in the channels betw

een the 
Zeeland Banks com

parable w
ith the diversity of the 

deeper parts of the BCS. This station w
as situated north 

of the Thornton Bank at a greater depth than the channel 
stations in zone 4, explaining the difference in nem

atode 
species richness betw

een these tw
o zones.

Little research has been conducted in the offshore parts 
of the BCS (zone 8 and 9). O

nly G
ovaere et al. (1980), 

C
hen ( I 987), V

andenberghe (I 987), V
incx (1990) and 

V
incx et al. (1990) studied the m

eiobenthos in these 
areas.T

heir data show
 that the nem

atode diversity there 
is higher w

hen com
pared to the coastal and transition 

areas. V
andenberghe (1987) recorded 37-56 species in 

zone 8, w
hereas C

hen (1987) found 55 nem
atode species 

in the sam
e area and 93 in zone 9. C

hen (1987) aiso 
found the harpacticoid com

m
unities to be m

ore diverse 
w

ith increasing depth (12 harpacticoid species in zone 7, 
33 species in zone 8). Based on nem

atode com
m

unity 
structure, V

incx et al. (1990) divided the deeper areas in 
an eastern and w

estern part. D
iversity in both areas is 

how
ever quite sim

ilar (east: 32.3 species/station; w
est: 33 

species/station), but a m
ultivariate analysis revealed m

ajor 
differences in the nem

atode com
m

unity com
position. 

Sum
m

arising it can be stated that the BCS can be 
subdivided into areas w

ith different m
eiobenthos species 

richness and com
m

unity com
position.The com

m
unities 

reflect both differences in sedim
ent granolum

etry and the 
high organic loading of the sedim

ents near the 
W

esterschelde m
outh. Standardised research ought to 

com
plete the picture. Tem

poral variation of the 
m

eiobenthos com
m

unities has not sufficiently been 
reported m

aking changes in pollution levels and their 
effects on benthos difficult to evaluate.The nem

atode 
com

m
unity in front of the W

esterschelde estuary has 
seem

ingly changed since the beginning of the I990’s, but 
long-term

 studies still need to prove this.

m
io


