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study on the sublitbtoral lMeiobenthos of the uouthbrn Bight area
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Introduction

As part of the I.K.W.B, program on the Southern Bight, the meio-

benthie favna (animals of + 1 mm length) was studied in the
Labor rium voor Morfologie en Systematiek of the Gentse Rijks-

univergsiteit.

We thank Prof., Dr. L, De Coninck, Dr. C, Heip, Dr. . Schockaert,

J. Govaere and Dani8l Degadt for the use of their unpublished

notes and E., Corijn for treating the samples of 1¢71-1972,

liethods

1. During the last three years (june 1971 - oktober 1973) 326
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samples were collected from 133 stations in the Soubthern Bight

(fig, 1). The stations MO1-M25 and some of the M52-172 stations
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have been sampled every 5 to 6 months, the o
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twice,

Ve arbitrarily divided the area into four zones (fig. 2 ) :

ihe Belgisn Westerscheldt Coastal Zone : counting 45 stations,

oast and with a depth varying from
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6 to 18 km distant from

¢ to & 18 m. The Dutch Coastal Zone, counting 23 stations, with
o distance from the coast varying from & +to + 20 km and a depth
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from + 9 m to 4 20 m, The Belgian (& Westerscheldt) Offshore
50 m although

4 1n

zZone counting 25 stations with o depth of 25 to

D
cre closer to the French coast thon some of

dmdt A e RTOND e
stations MO2 and

&
the Belgian coastal stations, their greater depth decided me to

put them in the Offshore uO““)

The Dutch Offshore Zone counting 40 stations, with a depth vary-

25 to + 50 m,
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ing from
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. Quantitative sampling
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The stations were sampled with a Van Veen Grab (0,1 mg), used
for macrobenthic studies, but known to be an inaccurate device
for meiobenthic sampling, due to his bowwave effect and water-
loss when taken on decz (Wells, 1971). Contents of the grab

were put in buckets, preserved in ¢orm@¢1n (5 %) and afterwards

subsampled with a core-tube (7,07 cmA). At each station four

Van Veen samples were taken each time.
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In September 1972, the Yilechelen" remained four days at the
same station (114) and twelve samples were taoken while the ship
turned slowly around its anchor. DBiomass and population density
showed distinet fluctuntions (fig. 3) which could only be ex~
plained by the method of sampling. UYhe mean biomass for twelve
samples was &04,085 mg/m; with a standard error of

1
ating we obtain a standard error of 114 mg (16 %) for
2
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gix samples, 176 mg/m” (20 %) for four samples ond 2485,7 mg/m
(); ,) for two samples. (he mean population density was 238 783
’) 3

en error of $13%03 ind/m“ for six samples, 75081 for four samples
and 106181 (almost 50 %) for two samples. These are of course
i)

errors in the samples we recelve, meaning the original popula-

o
i

tion minus the individuals lost through bowwave effect minus

individuvals lost with waterloss minus individuals lost by mixing
of Van Veen content. Dlmgren (1973) states that the population
deneity of mud samples from a Van Veen grab is only 66 % of thé
value of a box sampler. We therefore calculated means of bio-
mass and densities with the highest values found at each station,
not with the mean values. To the resulting figures 34 % of
their value must be added to obtain the real densities for nud
samples; since sand saxple are not so drastically disturbed by
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a Ven Veen, a lower value (+ 25 7) has been added,

Population density (fig. 4, fig. 5)

In total o mean of 161 g.e¢, = 31497) was found at

Belgioan & Westerscheldt Cogstal Zone with S7 % Hematods, 1,6 %
Harpacticids and 0,6 % other groups. Witlh correction for sampling

(34 %) = 23%378 iﬁ@/m'. A mean of 245500 ind/m” (s.e. = 58206)

wes found at the Dutch Coagtal Zone (9%,2 % Nematods) with cor-—
rection for samplin (/b 9% 6875 ind/mé. A mean of 479960
s}
ind/n” (s.e, = ?O”(ﬁ was found at the Belgian Offshore Zone;
W (25 %) = 599950 ind/m” (91,9 % Nema-

ith correction for sc rplin
0 45

ds) ond a mean of 4938
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the term groups-diversity

gﬁaTogy with
ic used to indicuﬁ& the number of distinct taxonomic groups

b each station, 'The taxonomic grouns taken into account

,
-
O
<_J
o
,,>
o
~ i)
g
¢
89)
¢J

T - . ey T AY 17 1
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liarpacticoidea, Ostracodo.and lalacarida. 4

gsamples reveale he presence of all sbove men-

is, Ostracods, Polychactes and

living samples from muddy coastsa
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Coastel Zone is 2,605 (V = 2,559, s.c. = 0,25) (predominantly
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larpacsicids). The mean of groups-~diversity at
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the Dutch Coastal Zone is 4,727 groups/station (V = 4,113,
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tvdrozoe, only the interstivtvial genus
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9000 inéd/m")., DRore in the coastal zones (fig. 5.
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4.242, Turbelloria : ir. D. Degadt studied the Merhellaria for his
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licentiate paper (Lab. Morf. & 3vet. R.U.G,), The most
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the “Togo:ist” (70W00011d1a“ﬂ

abundcent species seem to belong to

the lyphloplanoida

their highest in tihe Dutch \ifSlOLC sone, Uhe average

. —N o L;
density ranges around 5000 ind/m~ and 2 maximal density
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at stations where they occur (fig. 10).
A

: small species are easily overlooked in fixed
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samples and larger ones are usually deformed.

e phylum
is tot&lly acking near the Belgian coast (except at 106),
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rage d0151ﬁv 2000 to 3000 ind/m"; mex. density :
‘ \
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/
: 108000/n° (Mc Intyre 1973).

iinorhynchz @ Althou this phylum is supposed to be one of

the most common on muddy bottoms, we did not find it in

g —_— o5 e, s T 2, - > sl - T e,
of ouxr coastal samples. It is even extremely rare
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in the whole bLouthern J.Lgu.b QreL .

‘rof. Dr. L. De Coninck.
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zone shiow a surpri-
less thon 100,000 ind/ma. At most
1 density seems to fluctuate between 100,000
and 500,000 ini/m:. Abnormally high densities were re-
corded at stabion 05 (5 WJW*.ﬁ“b/n'} (September 1971),
ion Li21 (1,1 mll Lion ind/n”) (fugust 1971), station

66 (1 miliion ind/m” (Septenmber 1971) and station 1344
/ VO ET

P Bos o il 4 v
Uen D180 umoders

/a%) af
could indicate processed organic pollution (L. De Goninck,
C.I.».2, report 1971) (fig. 1%, fig. 14).

Polychaet@ : The most common largest melobenthic smecies

esionidae, while Oridia armandi

(L"T\?E“E) seems to be the most common smallest species

(det. J. Govaere). On soft bottoms on v large species
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Oligochaeta : melobenthic olig

occur, usually in low densltie (Belgian coast; density

estimated at -+ 100 ind/m~). Tn the offshore zones densi-
s i | N NN T — N\
ties very from 5000 up to 50,000 1uﬂ/r (fige 15).

(iiax, density at Firemore Bay 3 ZQOOO/mF (e Intyre, 1975)).

ochactes arce estimated to Dbe

be one of the most common groups in subtidal (muddy)
e

RRB, 1971), they are not very common in the

L/

bottoms (TLASH:

Southern Bight, aneither in mud nor in sand sample
8

3 ) : B Yavs . [ N

density cverages around 1000 to 2000 ind/m” at the
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where thev occur (not found at the Delgian coast
3 O

Archisnmelida : only the large species belonging to the gene-

4

ra Lolfmowalug, bacc cirrus and Frotodrilus were counted

0
in fixed sampl Although the average density of th

archiannelids is mot high (+ 2000 iﬂd/m ), they occur in

most offsho ore stations., (fighest density ot station 19163

21,000 ind/m~) (fig. 17).

- > .- o . y 7
remore Bay 3 50000/m” (iic Intyre, 1973)k

T P
(Mex. density at

Divelvia : postlarval stages of Sopisula, hacoma, Mytilus
2.0, With a length verying from 0,1 mm to 1,0 mm were
counted. Average densities lie between 2000 to 3000

[#)
0o

ind/n°. This low density is remarkable since adult bi-

above mentioned genera occur in large numbers,

o ]

rpacticoidea ¢ In the Belgisn Coastal zone on 11y two large
spec

ies dectinosoma sarsil and Canuella perplexa occur, in

the other zones a number of smaller interstitiol species

8t
are found, most of them belonging to the Cyliandropsillidae.

&%

"he average density in the Belgian coastal zone is 1000
)

to %000 ind/m” ot the stations where they occur. In the

other zones Los* stations have values of 20.000 to

120.000 ind/m“ (mox. density 470.000; station 120)

(fig. 19).

5ty
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density at Firemore Bay : 3.680. OOO/m (Iic Intyre,
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dadolde Ustracods ¢ seem to be rare in the Southerm Bight. [Their

dengity in the few stations where they occur is around

1000 to 2000 ind/m~ (fig. 20).

4.2.1%. Haolacaridae s Tewell (1971) considers the marine mites as a

e
ry importent group in the intertidal zone.
in our pamples they are practically completely missing
in the undeep coastal waters and only appear in deeper
offghore sitations with sandy bobttom and rich fauna.
Lverage density oround 1000 +to 2000 zﬂﬂ/m' (£dg, 21)

4.2.14, Other groups : Gastropoda are not very common in living

e e cmaiioa

samples and are very hard to distinguish in fixed mate-—

rial, Iost common are Caecum qlabrum, Licrohedyle
sp. Pseudovernis papillifer and Thilinoglos helgzolan—

dica. Inverstitial Echinodermata are very rare (L4ft0~

sinapta minute at 1i14)., Of Gwynnia capsula (Brachiopoda)

l

only a few empty shells were found at some coastal sta-
tions, hence it is mnot impossible that the phylum Brachio-

poda has become extinet in other arca studied.

5. Biomass of Lieiohenthos

O
@)

5.1 « Lstimation of biomass
Biomass for some trxonomie groups was calculated in the tradi-

! T

tion of LOf

(1908), calculating the weight from the volume

WLELL :‘ }

multiplied with the density (1.0) (cfr. Zlmgren 1672)., Tox
Ilydrozoans, Nemertineans, Gastrotrichs and Halacarids we cal-—
culated a weight based on body proportions found in literature,

Thus we obtaines for Iialammohydrs & wet weight of 0,001 mg/ind;

for Jem@LJLTW with their highly variable length a mean of 0,2
ng/ind has to be chosen, while for a large Gastrotrich
(Turban@l}glplana) o weight of 0,001 mg/ind was accepted and for

a Halacarid of moderate size 0,03 mg/ind. Yor Turbellaria and

Polychaeta a mean was calculated from bodyweights of the lar-

i

gest most common species und the smallest ones, giving respec-—

tively a wet weight of 0,08 mg/ind for one Turbellarian (most

species are rather large) and a wet weight of 0,03 mg/ind for

one Polychaete, For the large Archiannelids a wet weight of
0,03 mg/ind was accepted (Protodrilus sp.; N. Hickman, Univ.
Coll. of Swansee; pers.COmT, ).



oince the Oligochaetes in the samples

same size, 0,03 mg/ind. was also taken f

wet weight Very small Bivalvia were es

wet welgnt. For Nemotods, Harpacticids,
Kynorhynechs we used weight volues given

~J

or their individual
0,01

timated at mg

Ost

Ca

racods

-
all

in literature., Tor

Hematods we used 0,001 mg/ind wet weig! for llarpacticids
0,006 mg/ind, 0,016 mg for Ostracods (Wieser uses this value as
dry welght = 4 wet weight) and 0,012 mg wet weight for Kyno-
rhynchs,
Table 1
Biomass of various meiobenthic groups in literature (mg/ind)
Hydrozoa — o - - 0,001 mg
Turbellaris 0,75 mg - e - 8 %8% gi 0,08 mg
Nemertina 0,1 mg - - - = 0,2 ng
Gastrotricha - - - - - 0,001 ug
Kinorhyncha - Yy 01 ¢ - 0,02 mg 9,004 mg 0,012 mg
W et _ 0.01 mx 0.001 me 0.00 1@?3 OOOCm: 3.001 1
o gV g pY b IE Vg ;,L), J001Tmg Yo ng
Polychaeta - - 0,005 mg 0,14 mg - 0,02 mg
Oligochaeta - - - - - 0,05 mng
Archiannelida - - - - e 0,03 mg
Ddwelvin - - - - 0,027 mg 0,01 mng
Harpacticoidea - 0,0068 ng 0,006 mg - 0,005 mg 0,000 mg
Ostracoda - 0,07 mg - -égzgig ?g 0,018 mg
Halacearidae - - - - - 0,05 mg
5.2. Zonation of biomass (fig, 22: fig. 23)
A mean biomass of 0,306 gr/m2 wet weight was calculated for the
Belgian & Westerscheldt Coastal Zone (V = 0,181; s = 0,426;
g.e, = 0,06 gr/mg) a mean of 1,03 gr/m: for the Dutch Coasta
zZone (V = 0,846, 5 = 0,921, s.e. = 0,16 gr/mz) a mean of
1,368 gr/md was calculated for the leéian Offshore Zone
(V= 1,567, 8 = 1,252; s.e. = 0,25 gr/m ) while the Dutch
Offshore Zone reached a mean of 3,0 gr/m“ wet weight (V = 4,2,
8 = 2,04 g8, = 0,5 gr/n%).

/ind

are approximatively of the
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A1l Coastal Static 68) have a mean of 0,516 gr/m"~ (V = 0,509;

all Offshore stati0ﬂ“ (65) a mean of

s.e, = 0,2 r/m )
Using a test to control if the means are significently different

with the formula with

3y 1 being the number of ste Llouu, 5 the
o, -+ WQ 2
standard deviation and X the mean of biomass; we found when compa-—

ring the means for Belgian & Westerscheldt Coastal Zone/Belgian Off-
shore Zone : t = 5,1085; for the Dutch Coasta

<

Zone/Dutech Offshore

lotal Offshore Zones

L
3685 and for Wotal Coastal Zones/!
t =7 ,1631; these three values indicating o highly significant

differerice in the tThree rclations.

5.3+ Correcction of biomass for loss through sampling teclmique.
A loss of population density of 34 % for muddy bottoms was cal-
culated by ELuLGREN 1975; this does not mean that there occurs a
loss of %4 % of +the calculated biomass. Since for the Lelgia
matods and
78 ind/ma)
iomass of 60 mg, bringing the biomass of the Belgiaon
Coastal Zone up to 0,3C0 gr/m2 wet weight. For the other zones

Coagtal Zone 97,2 % of the population consists of I

e
1,6 % of Harpacticids, %4 % of the population (= 566
i

correction is complex since all the meon percentages of the dif-
ferent taxonomic grouns nave to be calculated. Ve estimated the
4.5

maximal biomase when corrected to amount to 1,039 + 0,142 =

Q - L 7 1 ! L A
13181 gr/m“ wet weight for the Dutch Coastal Zone; to 1,568 +

\
e

W

™) 7 A 2 )
0,344 = 1,712 mg/m” for the

=

-

elogian & Westerscheldt Offshore
5

[€)

- 2 o
sone and to 3,0 + 1,216 = 4,216 mg/m” for the Dutch Offshore Zone.

-

5,4, Correction due to different turn-~over of biomass (number of
generations/year/species) will have to be perfected at further

stage of the investigetion.

r

5.5 Biomass correlated with the sediment {fig, 2

~

4 255 263 27)
Trom a small number of stations we obtained some sedimentological
data (J. Govaere):the median phi values (¢ = - log 2 of classes
5 = very fine sand;

il

of grainsize; Q= 62 = very coarse sond; ¢
Fentworth); the median grainsize in um, the send/mud ratio and

the % orgsnic carbon
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Station e 1d um sand/ org.C biomgss Zone
y mud mg/m
M358 ) , . . -
10 0.7 1347 60 475 - 1133 B.0.Z,
‘- & ~ e |
1414806 % i P PR — = A
53,09, 72 (Q,Q’l YIRS {00 \), |2 511 e Ui
11634 S A , o
PR, 1,35 395 2499 - 2260 Ve Uu D
17cb“. o [
4 L 0%
.L's.\.109_) -y » - - .
18.04.72 2,\/‘\) ’\EO 4—3§ O,)C) 89@ D,O.‘ZJQ
111699 e . o o
- 1,55 0 2499 - 2506 0,6 %

14.,04,72

(o)

no

Biomass correlated with the phi value of the grainsize shows

o steady mounting curve, quickly ascending in the lower phi

values (coarse to medium sand). The lowest biomass values are
found at high phi velues (fine sand-silt) (fig. 2/). Correla~
tion with the median grainsize expressed in u again gives

app the same result (fig. 25). Piomass is also

B

oximatively

lowest ot stations with a sand/mud ratio lower than 100 (fig.

26) and at stations with a high % of percentage of organic
arbon (biomass sharply goes down at organic carbon values of
o o>

conclusions

Sempling : sampling with o Van Veen grab is o technigue which

gives rather good gquaontitative (group-or species data)

but rather poor quantitative (numbers of individuals + biomass)

The importart effects of rsons and tides cannot be estimated

due to this sampling technigque and our values may not be con-

sidered as mean annual velues of density and biomass,., We tried

to correct the error by taking the maximum values found at each

station and by adding 34 v of total population-density irom

5 % of the population from sandy bottous.

k“l

muddy bottoms aond 2

Zonation : The stotions were divided in four zones, according
to depth.

in population density, groups-diversity

to their nearness to the coast and The four zones

differ significantly
and biomass., The poorest zone in the Belgian & Westerscheldt

223378 (97,8 % 1

Coastal Zone with iﬂd/mg; Jematods) a biomass
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of 0,346 gr/m” wet weight and a groups-diversity of 2,6 per

3 e 1ol r o . ATl e e a . / 2
station, The Dutch Coastal Zone follows with 306875 ind/m

(93,2 % Nematods), a biomass of 1,181 gr/m° wet weight and a

groups-diversity of 4,7 per station,

The Belgian & Westerse %ejdt Offshore Zone has a population

density of 595950 1ud/u (92 % Nematods); a biomass of 1,712
I'\

ng/m” and a groups-diversity of 6,2 per :

station, while the Dutch

w

na

Offshore Zone has a mean of 623077 ind/m” (77 % Mematods) with

s o (O s 3 2 )
a biomass of 4,216 ng/m” and a groups—-diversity of 8,5 per sta-

tion,
Table 3
liean population Mean Hean group %
density Biomass diversity Nema~
. S , i tods
Belgian & Westerscheldt 203378 ind/ 2 A W 97,8
- : , 5 ! na/m 9 5 2
Cosstal Zowme (45 ghafieng) e=01° SR/l B - A 2%
] 7 { (Y2 g o - - . 2 ~
Dutch Coastal Zone (2%st.) 306875 ind/m 1,181 gr/m~ 4,7 93,2
Belgian & Vesterscheldt e s 2 , Z ;
g FECAc. 599950 ind/m° 1,712 er/m~ 6,2 g
Offshore Zone (25 st.) 09950 ind/m™ 1,712 gr/u” 6,2 )2
Dutch Offshore Zone (40Ust.) 625077 ind/m“ 4,216 gr/m” 8,5 77

(02
L
N
-

Correlation with sediment: Biomass is lowest at stations with
small grainsize, muddy bottom and high organic Carbon content
(detritus). No clear correlation could be found with the

population~-densities.

Results compared with data from diverse authors : I'or substidal
nudflats a minimum of 177000 ind/mg and a max. of 3,163,000
ind/m‘ is given by nCIht yre (1971), with only Krogh & dparck
(1935) (88,000 lnd/m ) and Purasjoki (1947) (41.000 in d/m )
nentioning lower figures (due to sampling) respectively for the

altic and the CGulf of Finlend. Ience the values found at the
1

Belgian coast can only te considered as very low. For sandy
bottoms iicIntyre (1971) gives values from 65,000 to 1.2569,0000

'nd/mg. The values of the Dutch Coastal Zone and the Offshore
Zones may be considered as relatively normal. Since higher
values are noted in literature for muddy bottoms compared to
sandy ones, we seem to have an inversed situation in the
vouthern Bight.

The lowest figures fo ubtidal nudflats given in literature

are 0,4-2,5 gr wet we 1th/m (Wieser, 1960). Hence the biomass

<
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from sand is not knowvm,

Pollution : since the low values found at the Belgian & Wester-
gcheldt Coastal Zone (and to a lesser degree at the Dutch Coast-
al Zone) can only partially be explained through faulty sampling
and nature of the sediments, we may assume that pollution of the
coastal waters plays an important role in diminishing the meio-

(@

benthic fauna as well quantitatively as qualitatively.
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ERRATA

- The comma's must be changed into points and vice versa in all
fimures in the text, fince this paper is in Pnglish (0,1 mg -~
0.1 mg).

- p. 5¢ fig. 19 is fig. 21.

- p. 6; fig. 21 is fig. 19; extinct in other area = extinct in the
area.

~ p. 10; rather poor quantitative = rather poor quantitative results
; poorest zone in the Belgian = poorest zone is the Belgian.

- p. 11; Hence the biomass = Minimal biomass.
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