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Species composition and diversity of free-living Plathelminthes 
(Turbellaria) from sandy beaches at the Belgian coast 

P. JOUK & E. SCHOCKAERT 

Abstract 

Ten sandy beaches at the Belgian coast were sampled monthly on a 
qualitative basis. Six of them were also sampled quantitatively every 
two months. In total, 130 species were encountered, 38 % o( them 
occur only in I or 2 localities, 32 % have a more general distribution (in 
3 to 7 localities) and 30 % are found in at least 8 localities. Schizo
rhynchia generally form the dominant taxon in number of species, 
followed by the Proseriata. In Knokke and Het Zwin, equal numbers 
of species were found for both taxa. 

Mariakerke, Bredene, Knokke and Het Zwin have the most diverse 
turbellarian fauna 's, with the lowest dominance ratio ' s. In the semi
exposed beach ofOostende the fauna is slightly less diverse, dominated 
by a few species, while the sheltered beach in Heist clearly has the least 
diverse fauna, strongly dominated by one species, An·hi/opsis are11aria. 

Keywords: free-l iving Plathelminthes, Belgian coast, species richness, 
diversity. 

Samenvatting 

Tien zandstranden aan de Belgische kust werden maandelijks bemon
sterd op kwalitatieve basis. Zes ervan werden oak tweemaandelijks 
kwantitatief bemonsterd. In totaal werden 130 soorten aangetroffen, 
waarvan 38 % maar in I of 2 localiteiten voorkomen, 32 % een meer 
algemene verspreiding hebben (in 3 tot 7 stranden) en 30 % in minstens 
8 localiteiten aangetroffen worden. Schizorhynchia vormen doorgaans 
het grootste taxon in aantal soorten, gevolgd door de Proseriata. In 
Knokke en l-l et Zwin worden gelijkaardige aantallen soOiten van beide 
taxa gevonden. 

Mariakerke, Bredene, Knokke en Het Zwin hebben de meest diverse 
turbellarienfauna 's, met de laagste dominantie verhoudingen. Het 
semi-geexposeerde strand van Oostende heeft een iets minder diverse 
fauna, die gedomineerd wordt door enkele so01·ten. Het beschutte 
strand van Heist heeft duidelijk de minst diverse fauna, die sterk 
gedomineerd wordt door een soort, Archilopsis arenaria. 

. Trefwoorden: vrij levende Plathelminthes, Belgische kust, soortenrijk
dom, diversiteit. 

Introduction 

Free-living Plathelminthes and other soft-bodied meio
faunal taxa are often disregarded in biodiversity studies or 
numbers are highly underestimated when they have been 
considered. In most biodiversity surveys, fixed samples 

are used, while the soft-bodied fauna should be studied 
alive to allow proper identification (after which they can 
be recognised in fixed samples). Data on species diversity 
of Plathelminthes are very rare: H' values of 1.20-3.35 
were recorded in beaches of the German Island of Sylt 
(REISE I 983a, b, 1984; WEHRENBERG 1988) and of 2.55 
maximum in mangrove sandflats of northern Queensland, 
Australia (DITTMANN I 991 ). MARTENS et at. ( 1985) and 
MARTENS & SCHOCKAERT ( I 986) stated that turbellarian 
diversity can be of the same magnitude as that of nema
todes or harpacticoids, and that turbellarians may repre
sent up to more than 25 % of the meiofaunal density. The 
data presented here are in the same order of magnitude. 
A general species list of the Belgian coast and adjacent 
areas, listing about 250 species, is given by ScHOCKAERT 
et at. ( 1990). In this contribution, detailed species lists are 
given for ten sandy beaches at the Belgian coast. Species 
composition, efficiency of specific extraction methods 
for soft-bodied meiofauna and diversity of the turbellar
ian populations are discussed. 

Material and methods 

In ten locali ties along the 64 km long Belgian coast, live 
samples from the sandy beaches have been investigated 
monthly from April 1985 till June I 986 (see table 2). In 
six of these local ities, every two months, 2 cores of I 0 cm2 

(40 em deep) were taken and fixed for quantitative ana
lysis, and one for sediment analysis. Samples were taken 
in the medio-litoral zone, where high numbers of indivi
duals and of specie~ are to be found (JouK et at. 1988). 
Living Turbellaria are extracted from the sand by the 
MgClrdecantation method (HULINGS & GRAY 197 I, 
MARTENS 1984, see SCHOCKAERT I 996), identified under 
the compound microscope and mounted in lactophenol 
for later comparison. Fixed samples are extracted with the 
Barnett-method (BARNETT I 968, MARTENS 1984), all flat
worms mounted in Iactophenol and identified. 
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Table I - Sediment characteristics and exposition per loca lity. 

De Paone St.-Idesbald 

* Sand: 

- mean median 0.200 0.211 
particle size (mm) 

- classification fine fine 

- sorting very well very well to 
less well 

* mean silt% 0.04 0.04 

*mean sand% 09 8 96.54 

* mean gravel % 2.45 3.42 

Blankenberge Zeebrugge 

* Sand: 
0 0 

- mean median 0.243 0.226 
particle size (mm) 

- classification fine fine 

- sorting very well to ve1y well to 
well well 

* mean silt% 0 0.02 

*mean sand% 09 9 09 9 

* mean gravel % 0.75 0.77 

Results 

The localities and the sediment 
The sand become coarser from west to east (see table 1). 
Roughly spoken, there is a gradient in the sediment from 
west to east, with the coarse and less well sot1ed sand in 
the eastern localities. The most sheltered locality Heist 
however has the finest sand and the highest silt content of 
the ten localities. The relatively sheltered beach of Oos
tende ("Klein Strand") has finer sand than the neigh
bouring localities. Except for the two most western (ve1y 
wide) beaches and the most eastern locality, jetties and/or 
piers have been built on the beaches. If sediment char
acteristics reflect the degree of exposure, it can be said 
that Het Zwin and Knokke are the most exposed beaches, 
which can indeed be confirmed by (subjective) observa
tion of the sites. 

'' 

Ma.-iakerke Oostende Bredene 

0.215 0.208 0.234 

.. 
fine fine fine 

ve1y well ve1y well very well to 
well 

0.01 0.03 0.01 

96.51 91 .56 09 9 

3.48 8.39 1.19 

Heist Knokke Zwin 

0.197 0.332 0.316 

fine medium medium 

ve1y well to less we ll less well 
well 

0.16 0.02 0.02 

99.01 97.35 88.57 

0.84 2.36 11.41 

Species composition· 
In total , about 130 species of free-living Plathelminthes 
were encountered (table 2). Within the Acoela, only 
Paratomella rubra was identified to species level. At 
least 15 other species were present, but not identified 
(sectioned material necessa1y for species identification). 
For the same reason, the three Catenu lida-spec ies were 
only identified to family leve l. 

Based on the live samples, I 08 species (Acoela and 
Catenulida not included) were found throughout the sm
vey. Generally, ) to 60 species were recorded per lo
cality. In Heist, only 20 species were found. After study 
of the fixed material , only 3 additional species were 
added to the overall list. However, there is a significant 
increase from I 0 to 50 % of the number of species per 
locali ty (tab le 3): 10-14 % for Mariakerke, Oostende and 
Bredene, 19 and 29 % resp. for Knokke and Het Zwin and 
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Table 2 - Species list per locali ty. X: present in live samples ( I 0 localities); 0: present in fixed samples (6 localities). 

Il< PIMe S.ldtsbaW Marclerke Oostende Bmlene Blllll:enb. Zffilrugge Hcisl KnoUe Z•in 
Acoela 
Acoela spp. ( 15 sp.) X X xo xo xo X X xo xo xo 
Paratomella mbra Rieger & Ott, 1971 X X X X X X X X 
Calenulida 
- RCironectidne . 

Rerronecridae spp. (3 sp.) X X xo xo xo X X X 0 xo 
Macroslomida 
- Macrostomidae 

Bradynectes sterreri Rieger, 1971 X X xo X X 0 
Macrostomum pusillum Ax. 1951 X xo 
Myozona stylifera Ax, 1956 X X XO xo X X 0 XO XO 

- Dolichomacrostomidae . 
Paromalostomwn dubinm (De Beachamp, 1927) X X xo xo xo X X X X 
Paromalostomum fusculum Ax, 1952 X X xo xo xo X X 0 xo xo 

Prolecilhophorn 
- Pseudostomidae 

Pseudostomnm gracilis Westblad, 1954 X X xo X xo X X X 
Proseriala 
- Coelogynoporidae 

Carenscoi/ia hidenww Sopott, 1972 X X xo X xo X X xo X 
Carenscoilia biforamen Sopott, 1972 X X xo xo xo X X xo 
Cirrifera acnleata (Ax, 1951 ) X X xo X XO X X X 
Cirrifera sp, X X X X X X xo 
Cirrifera sopouelzlersae Noldt & Jouk, 1988 X 
Coelogynopora tLri Sopott, 1972 0 xo 
Coelogynopora forcipes Sopott, 1976 0 X X X xo xo 
CoeiO!,.'YIIOpora gynocotyla Steinbck, 1924 XO XO xo 
Coelogynopora solifer Sopott, 1972 0 
Coelogynoporidarum sp, X X 0 

- Nemntoplanidae 
Nematoplana coelogynoporoides Meixner, 1938 X X 0 X X xo xo 

- Monocelididae 
Arclzilopsisarenaria Martens, Curini-Galletti & Puccinelli, 1988 X X xo X xo X xo 
Monocelopsis otoplanoides Ax, 1951 X X xo XO XO X X XO XO xo 
Promonotlls mnrci Ax, 1954 X X xo X X X X 

- Archimonocelididae 
Arcilimonocelis oostendensis Martens & Schockaert, 1981 X X xo xo XO X X 0 xo 

- Otoplanidae 
Kawplww germanica (Meixner in Ax, 195 1) X X xo X xo xo 
Otoplanella baltica (Meixner, 1938) X X xo xo xo X X xo xo 
Otoplanella sclwlzi (Ax, 1951) X X 
Otoplanidia endocystis Meixner, 1938 xo xo 
Paratopltma capiWW Meixner, 1938 xo 
l'aratoplana papii Ax, 1956 X 0 xo X xo xo 
l'raelmrsoplana reisingeri Ax, 1956 X xo 
Pseudosyrtis snbterranea (Ax, 195 1) X X 
Otoplanidarum sp, I X X 
Otoplanidarum sp. 2 xo 

Rhabdocoela 
*Typhloplanoida 
- Cil iopharyngiellidae 

Cilioplzwyngiella constricw Martens & Schocknert, 1981 X X xo xo 
- Solenopharyngidne 

;luloplzwynx aeslllarius Ehlers, 1972 xo 
Dolioplunynx geminocirro Ehlers, 1972 X X xo 
l'roceroplzwynx litoralis Ehlers, 1972 xo xo 

- Trigonostomidae 
Lonclzoplanella axi Ehlers, 1974 X X xo X X 0 xo 
Pewliella spiracauda Ehlers, 1974 X xo xo xo X xo w 
l'roxenetes fasciger Ehlers, 1974 X X xo xo xo X X xo xo 0 
l'roxenetes lenuispinosus Ehlers, 1974 xo 0 

- Promcsostomidae 
Adenorlzynclws balricus Meixner, 1938 xo xo 
Liwcivis w pens Ax & Heller, 1970 X xo 
Listea simplex Ax & Heller, 1970 xo 
l'rowesostoma .wpemistylum Ax, 1952 X xo X 
Subulagera rubra Martens & Schocknert, 1981 X xo xo XO X X 0 xo xo 
Promesosromidarum sp. I xo X 
Promesosromidarum sp. 2 X X xo 0 X xo xo 0 
Promesostomidarum sp. 3 X X xo xo xo X xo 0 
Promesostomidarum sp. 4 0 0 

- Typhloplanidac 
Haloplanel/a longiwba Ax & Heller, 1970 X 0 
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*Kalyptorhynchia 
**Euknlyptorhynchia 
- Gnathorhynchidae 

Carcharadogtwlhus slilofer (Schilke, 1970) X 
Gnathorhynchus conocaudaws Meixner. 1929 X X xo X X X X xo 
Psitracarhynclws ••enreyi den Hartog, 1968 xo 
Uncinorhynclwsflavidus Karling, 1947 0 xo 

- Cicerinidac 
Cicerina IJre~•icirms Meixner, 1928 X xo X 
Cicerina remanei Meixner, 1928 X X xo xo xo X X xo xo xo 
Cicerina tetradactyla Giard, 1904 X X X X xo xo 
Paracicerina deltaides Martens & Schockacrt, 1981 X X X xo X xo 
Ptyalorhynclws cawts Meixner in Ax, 1951 X X 0 xo xo X X xo xo 

- Polycystidac 
Neopolycystis tridentata Karling. 1955 X X X X 
Polycystidanmt sp. X X . 

- Cystiplanidac 
Nigerrhynclws opisthopoms Schilke, 1970 xo 

- Psammorhynchidae .. 
Psammorltynclws tubulipenis Meixner, 1938 X X 0 X X X xo xo xo 

- Species incertae cedis 
Eh•ertia krusei Noldt, 1989 X 

**Schizorhynehia 
- Schizorhynchidae 

Ampltirltynchus caudatus Schilke, 1970 0 
Carclwrodorltynclnts isolatus Schilke, 1970 X X xo xo xo X 0 
Carclwrodorhynclnts listensis Schilke, 1970 X 0 X 
Limirhynclws danicus Schilke, 1970 X X xo xo xo X X X 
Neoscltizorhynclnts brevipltat)'nggus Schilke, 1970 X xo X 0 X X 
Neosclti:orltptclnts /ongipltarrnggus Schilke. 1970 X X xo xo xo X X X 
Neoschizorhynclws pan-orostro Ax & Heller, 1970 X 

.. 
X xo xo xo X X xo xo 

Neosclti:orhynclws sp. X X xo xo xo X X 0 0 
Parasclti:orltyncltoides glandulis Schilke, 1970 X xo 
Prosclti:orltync/ws bivagitwllls Schilke, 1970 X X xo xo X X 0 0 
Prosclti:orltyncluts he/golam/icus !'Hardy, 1965 X X xo 0 xo X X 0 
Proschi:orhynclnts gullmarensis Karling. 1950 xo 
Proschizorhync/ws triductilms Schilke, 1970 X X xo xo xo X X 
Schizochilus c/wriunts Boaden, 1963 X X XO XO xo X X XO xo 
Schizochilus marcusi Boadcn, 1963 X X xo xo xo X X xo 
Schi:orhynchoides aculeaws !'Hardy, 1963 X 
Schi:orhyncltoides kar/ingi Martens & Schockacrt, 1981 X X X xo 
Schi:orhynclwides symmetricus Martens & Schockaert, 198 1 X xo xo xo X xo 
Thylacorhynchus ambronensis Schilke, 1970 X X xo xo xo X X xo xo 
Thylacorhynchus caudal/Is Meixner, 1928 X 
Thylacorhynclws conglobaws Meixner, 1928 X X xo xo xo X X 0 0 
Thylacorhptchus pyriferus Karling, 1950 xo 
Schizorhyncltoidarum sp. xo 

- Nematorhynchidae 
Nematorhynchus parvoacumine Schilke, 1969 X 

- Karkinorhynchidac 
Clte/ip/ana boadeni Schilke, 1970 X X X X X xo xo 
Cheliplana gemmifera Noldt, 1989 X xo X xo X X 
Chelip/ana nwrcusi (Karl ing, 1956) X X 0 X 0 0 
Cheliplana microcirrus Noldt, 1989 xo 
Cheliplana remanei (Meixner, 1928) X X X XO . X X X 
Chelip/ana stylifera Karling, 1949 X X xo xo XO X X xo xo 0 
Clteliplanilla caudal!! Meixner, 1938 X X xo xo xo X X 0 xo 0 
Karkinorhynclws bnmeti Schilke, 1970 X X xo xo X X X X 
Karkinorhynchides pwpureus Schilke, 1970 XO X 0 xo 

- Diascorhynchidac 
Diascorhynchus rubrus Boaden, 1963 X X xo xo xo X X xo xo 

*Dalyellioida 
- Provorticidae 

Hangetltellia ca/ceifera Karling, 1940 X 
Pogaina kinnei Ax, 1970 X X xo xo xo X X xo . xo xo 
Pogaina natans (Ax, 1951) X X 0 0 xo X 
Prorortex wbiferus Luther, 1948 xo 
Prorortex cf psammophilus Meixner in Ax, 1951 X X X 0 xo X X X xo xo 

- Graffi ll idae 
Bresslauilla relicw Reisinger, 1929 X X 
Dalrellioida sp. I X X xo 0 xo X 0 xo 0 
Dalyellioida sp. 2 X 
Dalyellioida sp. 3 X 
Dalyellioida sp. 4 X X xo xo xo X 0 
Dalyellioida sp. 5 xo 0 
Dalyellioida sp. 6 X 0 0 
Dalvellioida sp. 7 X 0 xo 0 0 
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Table 3 - Number of species per locality and taxon (X: present, not identified to species level). 

De Sint· Mariakol:e Oostmde Bm!me Blanl:rn· Z«· Hci;t Kno\J:e Het Z•in 
Panne ltksbald berg< btuo,g< 
Live Live Live Fixed Live Fixed Live Fixed Live Live Live Fixed Live Fixed Live Fixed 

Acacia X X X X X X X X X X X X X X X X 
Catcnu lida X X X X X X X X X X X X 0 0 X X 
Macrostomida 4 4 3 3 3 3 3 3 4 5 I 3 3 3 3 4 
Prolccithophora I I I I I I I I I I 0 0 ! . I 0 0 
Proseriata II 14 I I \3 9 10 \0 II II 10 3 4 17 \9 18 \8 
Rhabdococ\a 
*Typh\oplanoida 4 6 7 7 5 5 6 7 6 6 4 6 12 13 9 15 
*Kalyptorhynchia 
.. Eukalyptorhynchia 7 5 4 6 6 7 4 4 6 9 6 6 8 8 5 5 
••schizo rhynchia 18 26 24 24 18 \9 22 25 20 22 I 3 15 21 II 17 
*Dalye llioida 6 7 4 5 4 8 4 6 5 4 5 8 3 5 3 4 -
Total 51 63 54 59 46 53 50 57 53 57 20 30 59 70 49 63 

50 % for Heist. These results show that the MgC12-

decantation method is clearly less efficient than the Bar
nett method, and that it has a better efficiency in fine, 
clean, (very) well sorted sand than in medium, less well 
sorted sand and/or silty, fine sand. 

Thirty percent of the species were found in 8 to 1 0 
localities, with only 8 species found in all 10 beaches. 
32 % have a rather general distribution, and are encoun
tered in 3 to 7 beaches. About 38 % of the species occur 
only in 1 or 2 localities: 16 species were only fou nd in 
Knokke and/or Het Zwin, of which 5 were unique for 
Knokke and 2 unique for Het Zwin. 

Schizorhynchia generally are the dominant taxon in 
number of species. In Heist howeyer, only a few indivi
duals of 3 species are present. The second species richest 
taxon is Proseriata. In Knokke and Het Zwin, the Proser
iata are represented by the same number of species as the 
Schizorhynchia. These localities contain the most Oto
planidae-species (well known for their preference for 
dynamic habitats) and the most Typhloplanoida-species. 
Strikingly, 9 species w ith a wide distribution at the Bel
gian coast (found in minimum 8 localities) do not occur in 
Het Zwin. 

Diversity 
The diversity indices H', SI, N0, Nh N2 and Ninf. (HILL 
1973, SOETAERT & HElP 1990 and references therein) all 
show a significant correlation (Spearman-rank correla
tion test, p<0.05) with the median grain size and the si lt 
content, indicating that beaches with clean, fine to med
ium sands have a more diverse ttubellarian fauna than 
those with fine , silt-richer sediments. Mariakerke, Bre
dene, Knokke and Het Zwin have the most diverse tur
bellarian fauna's with the lowest dominance ratio ' s 
(table 4). The turbellarian diversity is slightly lower in 
the semi-sheltered beach of Oostende, with a dominance 
mainly by Monocelopsis otoplanoides and to a lesser 
extent also by Neoschizorhynchus parvorostro and Dia
scorhynchus rubrus. Heist significantly has the least di
verse fauna, strongly dominated by Archilopsis arenaria 
(Kruskall-Wallis test, p=0.002-0.010 for H' , SI, N0, N 1, 

N2 and Ninf.). 

The same results are obtained by the k-dominance 
curves (SHAW eta/. 1983, LAMBSHEAD eta/. 1983). Figure 
1 shows that Heist has the least diverse h1rbellarian fauna, 
followed by Oostende. Mariakerke, Bredene, Knokke and 
Het Zwin have the most diverse fauna's. 

Table 4 - Diversity and evenness indices for Plathelminthes in six locali ties. 

Mariakerke Oostende Bredene Heist Knokke Zwin 
H' 2.66 2.34 2.52 1.81 2.64 2.51 
SI 0.10 0.17 0.12 0.23 0.10 0.13 

No 28 23 28 II 26 25 

N• 14.61 11.14 12.53 6.23 14.47 13.11 

Nz 10.42 7.57 8.35 4 .56 10.79 9.13 

Ninf. 0.22 0.33 0.25 0.42 0.22 0.27 

NIO 0.52 0.47 0.45 0.56 0.56 0.55 
N'IO 0.51 0.45 0.43 0.5 1 0.54 0.53 

N21 0.71 0.66 0 .66 0.73 0.73 0.70 

N'z• 0.68 0.61 0.64 0.67 0.71 0 .68 



40 P. JOUK & E. SCHOCK.AERT 

100 

90 

ao 

70 

60 
Proportional 

cumulative so 
abundance 

40 

30 

20 

10 

0 

0 

10 

Species order 

Fig. I - K-dominance curves (6 localities) . 

100 

For the evenness-indices N 10 , N ' 10, N2 " N'z,, no sig
nificant differences were found between localities (K.rus
kall-Wallis test, p>0.05), nor was there a significant 
correlation with the sediment characteristics (Spearman
rank correlation test, p>0.05) . 

Discussion 

With over 130 species in total and 50 to 60 species per 
locality, the Belgian beaches can be considered rich in 
turbellarian species, with a composition of the fauna very 
similar to that of similar beaches of the German Island 
Sylt, where studies on the Plathelminthes has been going 
on since the 50-ties (see REISE 1988 and references there
in). As the studies in Sylt show, and as does this one on 
the Belgian coast, some species have a wide distribution, 
while others are restricted to limited habitats. As a gen
eral rule, it can be said that the more the habitats diverge, 
the smaller the similarities of the turbellarian fauna are. 
But considering that on the Belgian coast, 38 % of the 
species occur only in one or two beaches, it is clear that 
minor differences in the habitat (even those difficult to 
detect) may have an impact on the turbellarian fauna. 
This also explains why several previously unknown spe
cies can be found at our coast. 

The diversity of the turbellarian fauna at the Belgian 
coast is also very similar to that noted for similar habitats 
on the German Island Sylt (ARMONIES & HELLWIG-AR
MON IES 1987, REISE 1983 a, b, WEHRENBERG 1988, WELL
NER & REISE 1989), with the H' ranging from 1.20 to 3.35, 
however with higher values for sheltered areas. DITT
MANN (1998) found a H' va lue of 2.55 or less in sand 
fl ats adj acent to mangroves in northern Queensland, Aus
tralia, and own unpubli shed data on the divers ity of 
turbellarians in Ecuadorian open beaches and mangrove 
sand fl ats of Zanzibar, Tanzania, aga in all result in H' 
va lues of 2.0 to 3.0. 

The di versity of the free- living Plathelminthes is of the 
same magnitude as that of the nematodes and harpacti-

coid copepods, generally considered the two most domi
nant taxa in the meiofauna, in sandy habitats (BODIN 
1988, HElP et a/. 1985, HICKS & COU LL 1983, WARWICK 
& GEE 1984). It is clear that free-living Plathelminthes 
should be considered when assessing the biodiversity of 
any marine habitat. 
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