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ABSTRACT.- During the investigation of a shallow brackish water pond in nor-
thern Belgium, attention was pai<;lto the quantitative occurrence of several micro-
metazoan groups of the benthos : hydrozoa, oligochaeta, nematoda, copepoda and
ostracoda. These groups show a succession in time, each group having a different
moment of maximum abundance.

INTRODUCTION

The aim of this study was to establish the eventual existence of suc-
cession between whole taxonomic groups in a benthic brackish water
habitat, called Dievengat, in northern Belgium. The sediment of the
locality is a fine sand covered with a layer of detritus. There is always
an oxidized layer of about 2 cm, under which there is a black, reducing
sediment.

Studies in Denmark (Muus, 1967; STRAARUP,1970) in a similar
habitat (Niva Bay) have shown that such a succession exists there. It
was possible to make a comparison between these studies and this in-
vestigation, which runs from December 1969 till April 1971.

MATERIAL AND METHODS

Depth at the place of sampling is about 15 cm, salinity fluctuates
greatly during the year (8-24 %0 S). Samples were taken fortnightly
with a glass tube covering a surface area of 6,06cm2; the tube was
pushed 5 cm into the sediment, closed with a cork and removed. The
samples were preserved in alcohol 70 % or formaliIie 4 %. In the
laboratory the samples were placed in a shallow trough, 90 cm long and
3 cm wide; each sample was washed with a current of tap water. In this
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way organisms and organic debris were separated from the substrate
and collected on a sieve with mesh size 50 mu (BARNETT,1968). This
method proved to be about 100 %efficient for all groups discussed here.
A major inconvenience, however, is that all the detritus is removed from
the sand as well, which makes a very careful and time-consuming ex-
traction of the animals under the dissecting microscope necessary.

Surface salinity was measured as Cl- by Mohr's method. There is
a large fluctuation of salinity during the year, with highest values in
summer. As the area is not connected with the sea, changes in water level
and salinity are mainly consequences of the amount of rainfall and eva-
poration.

SOME NOTEs ON THE FAUNA

Hydrozoa.

As might be expected, Protolrydraleuckarti GREEFFis very common in
the benthos. This species shows a distinct fluctuation during the year
with a minimum of about 1,500 ind.fm2 in winter and two distinct maxi-
ma in spring and summer, following the peaks ofharpacticoid copepods
and nematodes. This maximum appears to be about 38,000 ind. fm2
in May as well as in August. Muus (1967) found a maximum of about
40,000 to 50,000 ind.fm2 and a winter minimum of 1,000 ind.fm2,
which corresponds well with our figures. The occurrence of 200,000
ind.fm2 in May-June 1959 described by this author is probably exceptio-
nal.

Turbellaria (det. E. SCHOCKAERT).

This group was not examined in detail and only occasional deter-
minations were made. The following species were found:

Provortex balticus (SCHULTZE,1851)
Promonotus schultzei MEIXNER, 1943
Breslauilla relicta REI SINGER, 1929
Brinkmaniella macrostomoidesLUTHER, 1948
Promesostoma marmoratum (SCHULTZE,1851)
Proxenetessit(lplex LUTHER, 1948
Ptychopera westbladi (LUTHER, 1943)
Placorlrynchusoctaculeatadimorphis KARLING, 1947.

All these species were also found by STRAARUP(1970) in Niva Bay.

Oligochaeta.

The dominant species in Dievengat is AmPhichaeta leydigi T AUBER,
1879. Other species occur as well, e.g. Pachydrilus lineatus (MULLER,
1771),but always far less numerous than the first species. Amphichaeta
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leydigi shows a maximum occurrence at the end of March (1970) or
the beginning of April (1971). Numbers were extremely high in 1970
(about 1.2 mill. ind./m2), less in 1971 (350,000 ind./m2). During summer
and winter the number was low and varied between 10,000 and 70,000
ind./m2. Muus (1967) found A. sannio (= A. leydigi) in numbers be-
tween 10,000 and 50,000 ind. /m2, comparable with our summer to
winter figures.

The very high numbers in Dievengat are probably due to the large
degree of eutrophication in this locality. Nitrate values as high as 2.3
mg N-NO3/l in winter and phosphate values as high as 2.4 mg P-PO4/1
in summer, were recorded. Chlorophyll a, as a measure of phytobenthos
populations, shows speaks of 0.7-0.8 g/m2 of active chlorophyll a (there
seems to be about 40-50 % degradation of the amount as measured by
the method of PARSONSand STRICKLAND). Since Amphichaeta leydigi
feeds on diatoms, such huge phytobenthos populations probably cause
the development of high numbers of the oligochaet, which closely follow
the diatom bloom. A favourite food species seems to be Pleurosigma
angulatum (QUEKETT).

Nematoda (det. A. van der Heiden).

Three common species were identified:

Onchylaimium oxyuris (DITLEVSEN,1911)
Hypodontolaimus balticus (SCHNEIDER,1906)
Theristus acer BASTIAN,1865

Nematodes were counted as a whole and the apparant existence of
two overlapping peaks may be due to different species. A first maximum
is attained in May (about 1.0 mill. ind./m2), a second in July (1.5 mill.
ind. /m2).

Muus (1967) considered densities of 0.5 to 1.0 Inill. ind. /m2 as normal
for siInilar localities; he did not find great fluctuations during the year,
which is not true for Dievengat, where a winter minimum of about
300,000 ind. /m2 exists.

Ostracoda.

Four species of this group occur in Dievengat :

Cyprideis litoralis (BRADY, 1868)
Leptocythere iliophyla (HIRSCHMANN, 1909)

Loxoconcha elliptica BRADY, 1868
Loxoconcha spec.

The predoIninating species is Cyprideis litoralis, between 73 and 98 %
of all individuals belong to it. As Ostracoda have an unusually slow
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reproduction, the maximum of this group is attained in summer (August),
when about 1.2 mill. ind.fm2 occur. This number is very high compared
with those found in other localities. Numbers between 0 and 40,000

ind.fm2 have been most frequently found by investigators of the subtidal
zone (FENCHELand ]ANSSON,1966; BOUGIs, 1946, 1950; Mc INTYRE,
1964; WIESER, 1960; COULL, 1970; and others). Muus (1967) found
numbers between 80,000 and 100,000 ind.fm2 without a great annual
variation, but this is probably due to the overlooking of the younger
stages.

The winter minimum in Dievengat is between 100,000 and 200,000
ind.fm2.

Copepoda.

Eleven species of Copepoda were recorded during the investigation.
Of these, three are cyclopoid and planktonic forms, the eight others are
harpacticoid and mainly benthic forms.

Halicyclops magniceps (LILL]EBORG,1853)
Diacyclops bisetosus (REHBERG, 1880)
Megacyclops viridis (JURINE, 1820)
Canuellaperplexa T. & A. SCOTT,1893
Tachidius discipes GIESBRECHT,1882

AmPhiascoides debilis (GIESBRECHT,1881)
Schizopera compacta DE LINT, 1922
Nitocra typica BOECK, 1864
Nitocra spinipes 'BOECK, 1864
Mesochra lilljeborgi BOECK,1864
Paronychocamptusnanus (SARS, 1908)

Paronychocamptusnanus is by far the most abundant species of this
group; between 27 and 98 % of all individuals belonged to this species.

The copepods show two;maxima in the course of a year: one in May
(420,000 ind.fm2in 1970), one in December (950,000 ind.fm2). This
second maximl!tm occurs only for P. nanus and can be eXplained by the
ability of this~ecies to reproduce at low temperatures and the lack of
predation. Indeed, Protohydraleuckarti, the main predator, does not repro-
duce at temperatures below 10 C.

THE SUCCESSION OF MICROMETAZOAN GROUPS

Considering the moment of maximum abundance of the different
micrometazoan groups (fig. 1), it is obvious that this moment is different
for the different groups. The first group to attain maximum occurrence
are the Oligochaeta at the end of March. They are followed by the
194
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harpacticoid copepods which attain their peak in the beginning of
May. This peak is followed by that of Protohydraleuckarti (not shown in
fig. I, as numbers are too small). The nematodes apparently show two
overlapping peaks, one at the end of April, and the main peak in July.
The latter is followed by a second peak of Protohydraleuckarti and by a
peak of ostracods in August. The last peak to occur is a second one of
harpacticoid copepods, this time in winter.

Another important meiobenthic group, the turbellarians, have not
been investigated. A study of STRAARUP(1970) showed that the tur-
bellarian fauna as a whole shows maximum density and maximum re-
productive rate in autumn and early winter; it could be situated between
the peak of the ostracods and the second one of the harpacticoid copepods.

The causes for this annual succession are in some cases quite clear:
predator-prey relations as Amphichaeta-diatoms, Protolrydra-Harpacticoida
and Protolrydra-Nematoda cause a later development of the predator com-
pared with the prey.

Another factor is probably the difference in reproductive rate between
the groups; this is certainly the case for the ostracodes, which have an
unusually slow reproduction cycle and produce only 1-2 generations
annually. Nematodes also seem to reproduce slower than harpacticoids
(FENCHEL,1968) and this could account for the later maximum of the
first group.

Temperature is of course a very important factor in the rate of repro-
duction and the different response to temperature-increase or the diffe-
rent temperature-requirements for reproduction certainly play an im-
portant role in the annual succession of non-predatory micrometazoans.
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The succession observed in Dievengat corresponds well with the scheme
drawn by STRAARUP(1970) for the similar locality Niva Bay in Denmark.
She found harpacticoids to bloom first, followed by the oligochaets,
and this in response of the spring diatom bloom. However, the most
important harpacticoid in Dievengat, Paronychocamptus nanus, is not
herbivorous but a detritus-feeder and the development of this species
is therefore not closely connected with the diatom bloom.

REsUME

La succession de differents groupes taxonomiques dans le benthos d'un etang
saumatre, situe dans le nord de la Belgique, a ete etudiee. Il existe une difference
assez nette entre les moments Oll les diverses groupes ont leur plus grande densite.
La succession observee est la suivante: Oligochaeta, Copepoda, Protohydra,Ne-
matoda, Protohydra, Ostracoda, (Turbellaria), Copepoda.
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