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Benthic studies of the southern Bight of the North
Sea.X1. The meiofauna in the Belgian toastal waters in the
period 1980-1981.

HERMAN, R.L., K. VAN HOLSBEKE AND C. HEIF.

Abstract

Density, biomass and diversity of the meiobenthic
community have keen studied in sixz stations off the Belgian
coast :n 1980 - 1981,

Three of them located east of Ostend, show a poor
meinfauna composition. In the more sandy sediments West of
Cstend a richer fauna occurs.

The nean total density of 1.2 10‘.m~2 and an average
nematecde biomass of 0.17 g C.m~2 are of the same order of
magnitude as in previous studies in that area (HERMAN et al.
1984, 1985) .

Of the 13 meiocfaunal taxa found the majority occurs in
the western zone. Destailed analysis of the harpacticoid
commuril by demonstrates a net differentiation of the western
area from the eastern part of the coastal zone, and again
illustrates that this Belgian coastal area is impoverished
compared to off shore sediments.

Introduction

Meiobenthos of the Belgian coastal zone was sampled
seasonally from june 1977 onwards. In a first study, 18
stations were investigated over the period 1977-79 (HERMAN
et al., 1985). These stations were clascified into three
groups, according to sediment type.

A second study in six selected coastal stations over
the period 1982-83 (HERMAN et al., 1984) demonstrated that
density and diversity of meiocbenthic communities were much
than in 1977-79.

Whether this was simple coincidence or due to long
term fluctuations of certain parameters could partly be
esplained by investigating the 1980-81 samples. Analysis
of this material provided for a continuous series of data
over more than seven years.

In this study a guantitative and qualitative analysis
.of the meiofauna is done for two sand , two muddy sand and
two mud stations. A detailed analysis of the harpacticoid
fauna of the Belgian coastal zone is given.
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Mutarials and methods.

Si# coastal stations were sampled in March, May and

September 1980 an in March, July and October 1981. Their
localization is show in fig. 1.

Due to logistic reasons and bad weather conditions
samples were collected by subsampling a 0,1 m2 Van Veen
grab, ercept in May 1980 and in October 1981 when samples
were obtained by subsampling a 170 cm2 Reineck box corer.
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Fig. 1. Localisation of the six coastal stations.

All meiofauna sampling was done using 10.2 em? plastic
cores. ESamples were fixed with warm formalin (70°C) to a
final concentration of 4%. A supplementary core was used
for sadiment analysis. The msthods for elutriation of the
fauna, biomass and sediment analysis are described in HEIP
et al., (1979). For the harpacticoid copepod community
species diversity was estimated using Brillouin’s formula
and evennnes was ralculated using the Heip~, the Pielou-
and the Alatalo-index. Furthermore two multidimensional
statistic analyses were applied to the Harpacticoid
community : Correspondence analysis was executed following
Lefebvre (1976) and cluster analysis methods as described
in Legendre and Legendre {(1577).
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Results and discussion.
Se Jiment analys:s

Sediment compoasition of the s1: stations 1s listed in
table 1. The mean median grain size of the s.id fracticn
for the ccastal zone 1s 0.198 mm. The sediment composition
1€ rather stable for all stations in the 1980 31 period.

The mud content is the most variable componen® . The onl
very esceptionasl value was noted for the pure sand stat: oo
10080 where in September 1980 an aberrant valie of 22.4 %
mud wae found, probzably due to a navigation e ror.

Table 1. Coordinates of the six coastal stations and sediment
characteristics over the 1982-83 period, (Mean grain
size of the sand fraction, mean % mud and sand).

2 Grain size % Mud
Station Lat. N Long. E % Sand

Md o 63
10080 51°17'00" 02°31'00" 0.205 3.2 93.4
11150 51i%16132" 02°51'08" 0.332 1.4 96.2
10500 51°11'06" 02°42'04" 0.189 5./ 93.6
12510 51°26'58" 03°21'45" 0.185 % 92.8
11315 51°19'30" 03°03'00" 0.179 44,7 55.3
11880 S1%22'00% 03°09'15" 0.103 81.0 18.7

Taxoromic group diversity

Tre meiofauna of the six coastal ctation: telongs tc
thirteen taxonomic groups (tab. 2). The mos' 1mportant
taxa are Nematoda, Harpacticoida, Turbellariec arnd
Gastrotricha. Less important taxa are Archia nelida,
Halacarids, Tardigrada, interstitial Folychaeta, Ostracada,
Hydrozoa, Oligochaeta, Rotifera and Nemertini .

The mean number of taxa is higher than in previcus
studies (HERMAN et al., 1984,1985). This is demonstrated
rn tigs < where the trend values of the mean number of
taxa per sample 1s plotted for the six coastal stations for
the 1977-1962 period. The mean values for the three stud,
periods are :

Coastal :one West of Ostend East of Ostend
1977-79 3.8 4.7 2.6
192€0-1 6.7 8.9 4.5
1982-87 4.4 5.8 2.0

41.

Composition of the meiofauna
dominance per taxon for all sampling data
groups.

lable 2.

SAND STATIONS

densicy (N.

10cm °), meau and
for the three sediment

10080 100 10UR0 10040 LOUBG  LOOBO 11150 10150 L1150 1L1%) LI5S0 JE00
l Trxon b0 5.80 .80 i.8) T7.61 10,81 J.t0 5.u0 9.60 1.r 7.8 0 Gomw "m
Tatula I8R5 51),0 B745.0 345.5 10100 1251.5 35.5 434.5 A26.5 64.5 1383.% 244.0 1445,2 PL. )7
vacticotda 9.5 4.5 19.0 2.0 310 46.5 5.5 174.5 254.5 96,0 441.% 4.0 9,7 A,
Vot llacia 10.5 1.5 1o 20,0 mn.n 27.0 .S 2).5 Jin in.s &E.NY 190 o [I5E
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Toehineada - 1,0 - 2.% ko0 - - 25 A P 1.5  10.0 0.5 3.6 0,22
| wuirczoa - - - - - 0.5 1.5 13,0 R0 3.0 15.0 9.0 6o B2
Icocida 0.5 LS 2.0 n.s - 1.0 an 16.5 21,0 6.5 17.0 1.5 1.6 0,06
Ligeranta - L.0 5 ¥ b 2.0 1.5 0.5 U 0.5 0.5 0.0
tarectand ” " 2 ~ - = > - 0.5 - 0.5 u.1 0,
vivcharta-melo - - - - 10.6 16,0 2.0 1.0 n.s 1.5 4.0 1.0 S8 0, U0
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| A - — —_—
| ntal indivadorn 214 546 B740 174 1103 1149 e 128 126 0 L5 131 1635
fantal taxza § " (X1} 5 " n 9 P 1?7 12 “ e 12 It
I o
MUDDY SAND STATIONS
WSHa 1050 107500 L0560 1050 12500 12810 12910 12000 (R N0
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tarpacticoldn 15.5. 12,5 1o 19,0 4.8 L. 3.0 AN 9, F 2.0 A v,
Nichellaria .0 7.0 59,0 IS 2.0 14.5  S0.0 _00 235 e T b, 20
Atchianne | ida 0.5 - 0.5 - - - a0 - - - 0.5 0,04
veatentr fcha M.,0 a0 51,0 A0LS 2.0 1.5 20,0 4.0 A, ([NH) PO L )
frtearxla 1.0 - - - -~ - » - - = 0. w0l
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1y ltozoa 1.0 - - - - » - - - 0.1 0,00
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' 1'slacarida - - - 3.5 — - G.5 0.5 - 1.5 - Q.5 C.12
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0) and biomiss B of the Nematoda (in mg dwt.10 cm-2 }(ce——.) in the Belgian coastal

zone for the period 1977 - 1983.
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Again this study demonstrates that the zone east of
Ostend is markedly poorer than the Western part of the
coastal z2one: the number of taxa is half that found in the
more sandy area west of Ostend.

Deasity.

Tha overall mean meinfauna density for the 80-81
pericd is 1.2 108 ind.m~-2. The mean number per taxon for
the three station groups for each sampling date i3 lisated
1n table 2. The mean density both for the sand and muddy
sand stations 1s 1.6 10 ind. m-2. In the mud stations a
rather low mean density of 0.44 10% ind. m—2 was found.
Maximum values are 8.8 10% ind. m-2 (10080, Sept. *80)
and 5.8 106 ind. m—2 (12510, Sept. ’80). HMinimum
densities are noted i1n the pure mud station 11880 : 0.02
106 ind. m=2 ..( Sept.’80) and 0.03 10% ind. w2 (March
’80).

The most dominant taxon are the Nematoda, with resp.
88.4 % dominance in the sand stations, 95.1 % in the muddy
sand and 98.5 % in the mud stations.

From the other meiofaunal taxa, only harpacticoid
copepods, turbellarians and gastrotrichs may be of some
importance. An exceptionally high harpacticoid density was
recorded at the mud station 11315 in July ’81 (0.47 106
ind. m=2 or 32 %). In the muddy sand and mud stations the
second dominant taxon are the Turbellaria. Although
extraction of preserved samples yields the best results for
the majority of turbellarians (MARTENS, 1984), densities
are to be considered as minimal estimates.

Except for Gastrotricha the importance of other
meiofaunal taxa is generally negligible (less than 0.5 7).

Biomass.

Because nematodes generally are superdominant within
the meiofauna, bicmass fluctuations are very well
correlated with density changes in this taxon (fig. 2).
The average individual biomass, estimated for the May ’80
and the October *81 samples, is 0.38 ug dwt. ind-1. The
mean individual biomass for the sand, sandy mud and mud
stations is resp. 0.53 ug dwt, 0.51 pg dwt and 0.19 ug dwt
per nematade.

Due to the rather low nematode density found,
especially in the mud stations, the total mean biomass is
slightly lower than in other years (see fig. 2). This
figure clearly shows the yearly periodicity both for
density and biomass over the 1977 - 1983 period, with an
absolute minimum for the March 1980 samples.



Parpicticoida »f the coastal area.

near. density of the harpacticoid copepods for all
4ata per zediment type is given in tables Z,4 and
denzity in sandy mediments is 97 inc, 10 cm2,
whith 1% comparable to other studies 1n similac sedinent £,
s h e SCHELREL (1973,1976), ANKFAR & ELUGREM (1770),
ELMGREN gt al. (19894) and COULL (198%), in wiich density
rarges betwsen 84 and 118 ind. per 10 cmZ.

73 tae muddy sand and mainly in the mud sanples d=nsity

drops ~o very 10w nurbers. The mean density 35 resp. 8 and 2

THe
sampling

. The Sean

individials per en?. In most studies, such e¢ BCDIN (1794),
AFLT (1975,1977), ANKAR & ELMGREN (1778) and “MOORE (1979,
the me-n values are generally much higher (range @ 11 - 175

ind, 20 ca) .

I this study 5% species balonging to 14 families were
fouwrd, They are listed in table 63 twenty species occur
oaly wce. The mast frequent species are Paraleptastacus
espinulatas (§= 1&Yy, Yicroarthridion littoraie (f= 11),
Halectinosoma sarsi and Leptastacus laticaudatus which are
found «t 10 of the =7 sampling dates.

The families Cylindropsyllidae, Faramescchridae,
Ectinosomstidee, Ameiridae and Diossacidee are
qualitatively best represented by resp. 9,7,3,7 and 5
species. DOuantitstively, the most importan* families or=
Tachidiidee (2% %), Ectinoscomatidae (20,9 %),
Cylindropsyllidae (20,6 %!, Ameiridae (8,7 %) and
Faramesochridae (8,2 %),

In sandy sediments, 43 species belonging to 11
families are found, while in muddy sand only 25 species
occur. In mud stations the 11 species found belong to 7
families, of which 7 tysically phytal forms occur only cnce.

Other community parameters, such as diversity and
pvanness, +eflect the impoverishment of the harpacticoid
fauna found in most of the mud and muddy sand stations. A
mean number pf 4 species per sample is found for the total
coast al :rea ‘7 spp. West, 1 =p. East of Oztend). this
resulls in a low diversity both for the Shannon-Wieners
inde: H' and for the Brillouin index H 3

. West East

0.36 tits/ind
0.24 bits/ind

H* 1.97 bits/ind
H 1.56 bits/ind

Maximal divereity values are found in the sand station
11150 with H = 2.52. The minimum is H = 0 in both mud
staticns 11880 and 11215 where often only one or no
herpacticoid copepod occurs. The mean H = 0.88 which ig
elightly lcwer than the nean B2-83 value of ¥ = 0.94, The
tather low mean Simpson’s index S§1 = 0.27 maeans that in
most camples oftern more than one species is cominant.

45.

Species composition and dominance of the Harpacticoida in
the sand stations 10080 and 11150 per sampling date.

Table 3.

15,

<:TSTATIONS Ragcacticoida 1960-1981
1€080 10C€0 10080 10080 10080 10080 11150 11150 11150 11150 11150 11150
“recles 3.e0 5.80 9.80 3.81 7.8110,81 380 5.80 9,80 13.81 7.811cC.01 n ”w
retavclorina trevisetosa - - - - - - - - 0.5 - - - c.n c.0a
renagoedia minor - - - - 1.6 0.5 - - - - - - c.1 1
Caruells cerplexa 0.5 0.5 - - - 5.5 - - 0.5 9.5 - - c.6 0.65
rrercnetella derw, onc-anica - - - - - - - 4.0 1.9 - 1.8 7.8 2.0 2.11
talect incsama gothicers - - - - - c.S - - - - - - [ ] |
13lect incroma herdrand - 0.5 4.0 0.5 8.0 - - - 0.$ - - - 1.1 1.1¢
talectincsoma cropincuur - 0.5 - - 6.0 - - - - - - - 0.5 1,54
relectincsora sacsi 0.% - 2.0 - 1.0 2.0 - - 1.0 - 2.0 - c.7 €.7)
Tastiverella leptaderma - - - - - - - - 1.0 1.0 - - ¢.2 0.17
teounbracys beduina - 0.5 10.0 e - 1.5 - - 2.0 - 7.3 - 1.2 1.3%
f1roar the td jon littorale - - - - 11.0 - 0.3 - - - 0.3 - 1.0 1.3)
Tisre furcata - - - - - c.3 - - - - - - .0 0.l4
ractyloyedia wiljaris - - - - 1.0 - - - - - - - c.p ¢.29
I niasmoides Jdebilis - - - - 1.0 - 0.3 - - - - - 0.1 .1}
lrenjatcus varfans - - - - - - - - - - - 0.2 0.0 C.Ce
tac wThizscorsis lomirostris - - - - - - - - 0.5 - - - c.e 0.4
teorrctara phyllosetrra - - - - - - - 3.0 20,5 - 8.8 6.9 ). 14
Freica breviors - - - - - - - - - - s.0 6% 1.0 (.99
Pre1ras hyalina - - - - - - - - 330 0.3 - $.0 )2 3
treita Farvala - - 2.0 - 1.0 29.% - - - - - - 2.7 2.e0
intsrlertarescchra eulitoralis - - - - - - - 0s 2.0 05 0.5 - ey r.y
Sicareira lectoderna - - - - - - - 1.5 - - - - 0.1 ¢.1?
sreiridae sp, - 0.5 - - - - - - - - - - €.0 C.ce
Apordocsvilos sp.A 0.5 - - - - 0.% - 1.5 - - - - 0.2 c.22
riar throdella secunda 9.9, - - - - - - 0.5 - - - - - c.0 .04
¥licrsyllus corstrictus s.s, - - - - - - - - - 5.5 - - €.5 C.e47
rlicrsyllus holsaticus s.s. - - - - - - 2,5 £2.0 53,5 £.%128,% 16.% 24.3 25.09
tLicrsyllus caraholsaticus 0.5 - - - - - - - 5.% 0.5 4. 0.% 0.9 0.9
lertersyllus so.A - - - - - 2.0 - - - - - - c.2 ¢
Pac yreecchra sp, (Mlelke) - - - - - - - 7.0 1,5 2.3 1.0 - 1.0 1.0}
fcottonsyl lus Soottops, minar - - - - - - - 0.3 - 1.5 - - 2.2 .17
feottoosyllue Soottops. sp.C - - - - - - - 2.5 - - - - 0.2 0.2
rreecaris bifida - - - - - 0.3 - - - - - - c.0 C.C4
Prencrontia sp.A 1.5 - - - - 1.0 - . ™ - - - 0,5 0.3 (.26
~1indrocsyllus reraned - - - - - - - 0.5 - - - - 0.3 C.cé
Z,arrula nygraea - - - 0.% - - ~ 17,0 4.5 2.5 S1.0 6.3 5.4 7.C6
rartastacus laticaudatus intermedius 1.5 - - - 1.0 - 0.5 19,5 123.0 59.0 152.5 19.5 31.4 12,40
Legtorontia cutvicauda - - - - - - - 1,8 1.0 - 1.0 1.8 C.4-C.4)
Pataleptastacus espinulatus .5 2.0 - 1.0 2,0 2.,% 1.0 2.5 2,5 130 73,5 110 1L11L49
paraleptastacus holeaticum - - - - - - - 4.5 - - 0.9 - c.4 0.40)
i waloptastacus spinicauda - - - - - - - 0.5 - 1.9 - - 0.2 0.17
fraydroscma propinguum - - 1.0 - - - - - - - - - 0.1 0.09
Zletcdidse sp.A - - - - - - - 0.5 - - - - 0.0 0,04
santal 1rdividuen s 10 S 19 2 1l @ 6 178 155 97 4a1 74 97
rartal species H 7 6 S 3 10 12 [ 17 18 13 13 12 [} ]
i
-8 -~
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Table 6. Dominance and frequency (sampling data) of the Harpacticoida per species in the Belgisn coastal
wvaters for the 1680U~81 period (with abbreviations used in fig. 5 for the more frequent species).
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Species Abr. £f ID Specie. f %D
Canuella perplexa Cpe 9 2,29 i ol . .-« urevisetosa 1 0.01
Arenosetella germ. germanica Age 5 0,70 | v o oo manor 2 0.4
Halectinosoma herdmani HEhe 9 4.17 | halectinosoma gothiceps 2 0.25
H. propingquum Epr 4 5.01 | Hastigerella leptoderma 2 0.05
H. sarsi Hsa 10 3.77 | Pseudobradya minor 1 0.33
Pseudobradya Leduina Pbe 9 6.07 { Harpacticus littcralis 1 0.55
Euterpina acutifrons Eac 3 7.50 | Tisbe furcata 1 0.04
Microarthridion littorale M1i 11 21.48 | Dactylopodia wvulgaris 2 0.37
Dactylopodia tisboides Dti 3 1.45 | Diarthrodes pygmaeus 1 0.48
Amphiascoides debilis Ade 5 1.28 | Bulbamphiascus imus 2 1.30
Amphiascus varians Ava 4 2.17 | Paramphiascopsis longirostris 1 0.01
Psammotopa phyllosetosa Pph 4 0.69 | Stenhelia (D.) norm. normani 1 0C.24
Ameira hyalina Ahy 4 1.57 | Ameira brevipes 2 0.33
A. parvula Apa 9 5.11 Sicameira leptoderma 1 0.03
Interleptomesochra eulitoralis Teu 4 0.06 | Ameiridae sp. 1 0.37
Proameira sp. A Pro 3 1.25 | Diarthrodella secunda s.s. 1 0.30
Apodopsyllus sp. A Apo 8 1.07 | Kliopsyllus constrictus s.s. 1 0.19
Kliopsyllus holsaticus s.s. Kho 6 5,78 | Leptopsyllus sp. A 1 0.14
K. paraholsaticus Epa 5 0,32 { Scottopsyllus Scottopsyllus sp. C I 0.19
Paramesochra mielki PaM 4 0.25 | Mesochra pygmaea 2 0.87
Scottopsyllus Scottop. minor SSm 3 0.19 | Arenocaris bifida 1 0.04
Arenopontia sp. A Are 3 0.62 | Cylindropsyllus remanei 1 0.01
Evansula pygmaea Epy 6 1.98 | Paraleptastacus holsaticus 2 0.09
Leptastacus laticaudatus L1li 10 7.44 | P. spinicauda 2 0.06
Leptopontia curvicauda Lcu 4 0.12 | Enhydrosoma propinquum 1 0.18
Paraleptastacus espinulatus Pes 16 10.26 | Cletodidae sp. A 1 0.01
Escla bulligera 1 0.27
Laophonte cornuta H 0.48
Paralaophonte congenera congenera 1 0.24
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Tha fluctuaticns of the *ielou—, Heip- and Alatalo
evenness indices follow an igentical pattern, with the
rielou~index J always higher (fig. 3).

Qs
of
at

199

€ 1980 <€ 1981

Pig. 3. Evolution of three evennes indexes for all stations over
the 1980-81 period : Pielou index J, Help index 3'10 and

Alatalo index 8'21.

The highest values are noted in spring 1980, then
evenness drops due to the appearance of mesopsammic species
to reach minimum values in Sept.’80, when Leptastacus
laticaudatus and Kliopsyllus holsaticus become very
dominant. In 1981 the equitahility of the individuals
among *he species becomes better.

Tnat the camposition of the harpacticoid communities
is well correlatred with the sediment type is demonstratzd
in the cluster diagrams (fig. 4). Cluster asnalysis is
Zone with tweo similarity indices 2 the Sorensen-index ~ &
binary, index - on presence Jr absence of species Letween
tn: stations and the Bray-Cur tis—index which Lakes the
ralative densities into eccount. This was done once for
all the 55 cpecies and cnce for 26 species afrer
eliminstion of all species with a frequency lower than J.

The clustering of the stations over the 5SS species is
identical to that over 26 species for both indices, with an
evidently higher degree of similarity for the 26 species.

With the Sorensen similarity index one can see a net
separstion of the sand stations from the othe- ones,
although this is better illustrated by the Bray-Curtis
plots. These graphs shows a net separation of the sand
station 11150 both for the 26 and for the S5 species
cluster. Also one can see that most samples of the other
two stations west of DOstend (10500 and 10080) are grouped.
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Fig. 5. Correspondence analysis over 26 harpacticoid species (top)

and stations (bottom) in six stations off the Belgian coast
for the '80-81 data.(For station numbers see table 2).
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Eecause there was no marked difference between cluster
analyses over the 55 and 26 species, correspondence
analysis or reciprocal averaging was done for the smallest
apecies group on the 80-81 data (fig. 5).

The abbreviatiorns for the species used in this greaph
are listed in table &, Two principal asxes are plotted both
for species and for stations. It is rather difficult to
explain what all axes mean in ecnlogical terms and allocate
then to one of the numcrous parameters acting within an
ecosystem. In this study one can give a reasonable
esplanation for the two axes in the analysis of this
harpacticoid communities.

A. 1 is strangly correlated with sediment. In the top
Jraph {fig. S) one can distinguish on the left a group of
represaentatives of the pure sand fauna. On the right af
the graph the mud-dweller Hicroarthridion Zittorale (M1i)
e netly separated from an 1ntermediate group scattered
arocund the Ax 7 which corresponds with the diverse muddy
sand community. The same remarks can be made for the
etaticrns (bottom graph). Maost samples of the sand station
11150 are concentrated in the left of this grsph, while on
the entreme right we find the mud samples with only M.
littorsle 3 the bulk of the stations form a very
heterogeneous intermediate group.

The parameter ’time’ seems not to be of direct
importance because the stations remain in the same group
for sediment type and species composition.

CONCLUDING REMARKS

Cunsidering the evolution of the total meiofauna from
1977 t:11 1983 one sees that peak values for all parameters
studied are noted in sunmer 82, In the first study period
(1977-7%) there was an increasing trend both for
meiuhenthic diversity and for density and biomass. Density
ard biumass decrease slightly in the BO-81 period and reach
thesr aima in 782,

The diversity of the harpacticoid fauna from 1980
onwards is considerably higher than 1n the previous years.
Howaver, compared to other sinilar environments (e.g.
MCOFE, 197%; WILLEMS et al.,1942; BODIN, 1984) dencgity and
diverzity are always low.

This study demonstrates again that the meiofauna in

"the Relgian coastal zone is ’poorer’ compared to other

localities ur the North Sea.
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