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Biodiversity of a wreck from the Belgian Continental Shelf: monitoring using 

scientific diving. Preliminary results 

by Cl. MASSIN, A. NORRO & J. MALLEFET 

Abstract 

Scientific diving from aboard the r/v Belgica has been employed to 
carry out a preliminary study of the macrofauna li ving on a wreck 
(the Birkenfe/s) located on the Belgian Continental Shelf (BCS). 
The study revealed an extremely ri ch sessil e and slow moving faun a 
(at least 40 species) , 3 jellyfish species and 8 fis h species . The pres
ence of at least 51 species represen ts a biodiversity of macrofauna 
on the wreck that is much hi gher than th at found in nearly all known 
surrounding soft bottom communities belonging to the BCS. The 
covering of large parts of the wreck is represented by three species: 
Sarsia eximia (Hydrozoa) and l assa herdmanni (Crustacea) associ
ated with Tubu/aria indivisa (Hydrozoa). It should also be pointed 
out that 53 % of the species identifi ed in thi s study are species not 
included as members of the Belgian marine fau na in a recent li st 
dealing with offshore fauna. Moreover, some, such as Sarsia eximia 
or Epithonium clathratulum , previously thought to be rare, have 
been found in large numbers. Furthemore, Diadwnene cincta and 
Caprella tubercula/a are new species fo r the Belgian mari ne fauna. 

Key-words: biodiversity, Belgian Continental Shelf, wreck, scien
tifi c di ving. 

Resume 

# 
L' utili sation de Ia plongee scientifique a partir du r/v Be/gica a per-
mi s une etude prcSii m inaire de Ia m acrofaune vivant sur une cpave 
(le Birkenfels) situee sur le plateau continental beige (PCB) . Cette 
etude a revele une faune sessile et une fa une a mouvements Ients 
tres riches (au moins 40 especes) , plus 3 especes de meduses et 8 
especes de poi ssons. La presence d ' au moins 53 especes represente, 
pour l' epave, une biod iversite de Ia macrofaune bi en superieure a 
celle de presque routes les communautes benthiques de substrats 
meubles connues du PCB . L'essenti el de !a couverture de l' epave 
est represente par trois especes: Sa rsia eximia (Hydrozoa) et Jassa 
herdmanni (Crustacea) associee a Tubulari a indivisa (Hydrozoa). 
Cinquante troi s % des especes identifiees dans cette etude ne sont 
pas mentionnees comme appartenant a Ia faune marine beige dans 
une li ste recente traitant de Ia faune du large . De plus, certaines es
peces comme Sarsia eximia ou Epithonium c/athratulwn , suppo
sees rares, ont ete trouvees en grand nombre. Diadwnene cincta et 
Capre/la wberculata sonl des especes nouvelles pour Ia fau ne ma

rine beige. 

Mots-clefs: biodiversite, Pl ateau Continental Beige, epave, pion
gee scientifique. 

Introduction 

Biodiversity of the Belgian mari ne benthos is well docu
mented for the meiobenthos and the small m acrobenthos (up 
to a few mm long) from soft bottoms (see CATTRIJSSE & 
VINCX, 2001 for extens ive literature rev iew). L arge 
ep ibenthos and sess ile faun a have been co ll ected for m ore 
than a century (V AN BENEDEN , 1883; GILSON, 1900) but fe w 
papers have been publi shed until now, e.g. COENJAERTS 
(1997) , DEGRAER (1999) DEGRAER eta/. ( 1999) and BEYST 
(2001 ) . The collection of samples in these studies were all 
based on the sam e method (the V AN V EEN grab) . Previous 
studies on ep ibenthos were carried out by the De partem ent 
voor Zeevisserij (form erl y Rijksstation voor Zeevisserij ) 
Oostende (DvZ). They focussed the ir attenti on m ainly on 
commercially important species ( Crangon crangon, 
Pleuronectidae, Sole idae , Gadidae , Clupeidae) and occasion

ally on by-ca tches (Hydrozoa, Anthozoa, Annelida, Bryozoa, 
Crustacea, M ollusca and Echinode rm ata)(see am ong o the rs 

DECLERCK, et al. , 1973; 1974a; 1974b; 1975 ; MAERTENS, 
1987). T hese samples were e ither co ll ected by means of dif

fere nt traw ls or by VANVEEN grab. M ost of the ir res ults we re 

publi shed in «grey» literature. 

Since GILSON (1900) , collectin g m e th ods for the study of 
m arine be nthic bi od ive rs ity. have no t vari ed much : V AN 
VEEN grabs, box core rs, trawl s and s ledges. T hese m e thods 
may be suffic ient to give an overview of the soft bottom 

benthic faun a on the Be lg ian Continental Shelf, but are to

tally inappropriate o r res ult in und e restimatio ns for hard bo t
toms (rocks and w recks) and particul arly for sess il e fauna. 
Furthemore, d ata concerning thi s sess ile ep ifauna are very 

scarce (CATTR IJSSE & VINCX, 200 I ). 

Scientific diving o n wrecks w ith direct observations of 
benthic and particularly sess il e fa una has been pe rform ed by 
Dutch sc ientis ts (WAARDENBURG, 1988; VAN MOORSEL et 
al., 1989 ; 199 1 ). They prospected 22 w recks along the Dutch 
Coas t. Biod ivers ity was estimated in situ and o n v ideo tapes. 
S urpri sing ly, onl y a few samples were collected for ide ntifi 
catio n ; as a consequence , thi s work reveals o nl y a part of the 

biodiversity. Neverthe less, the results clearly indicate th at 

wrecks are much ri cher than the surrounding sand and appear 
an oas is for m arine life . 
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To fill the gap of our knowledge on the sessile macrofauna of 
the BCS, a preliminary campaign on board of r/v Belgica was 
performed in July 2001 to test the feasibility of a study of 
sessile macrofauna by means of scientific diving. 

Material & Methods 

The target wreck was the «Birkenfels» (ED 50, NS 1° 39 ' ,040-
E002032' ,350; 156m length ; 42 m depth HW). It was pros
pected twice by two teams of divers. Three samples were 
taken on horizontal surfaces at 22, 28 and 29 m depth. Only 
macro-organisms (visible with the naked eye) were taken 
into account. 
Three complementary techniques were used: 
1. Photography: surfaces delimited by a frame 50 X SO em 
were photographed (using digital video camera). Species di
versity can be estimated from these photographs. 
2. Estimate of covering: within the same 50 X 50 em frame , 
divers es timated the rate of coverage (fi g. 1B) with the main 
benthic sessile organisms using the techniques established by 
DAHL (1981). 
3. Sampling: within each 50 X SO em frame , a surface of 25 
X 25 em was scraped off (fig. 1 C) in order to collect all the 
sess ile fauna and slow moving vag ile fauna. On board, each 
sample was properly labelled, animals anaesthetized in 3% 
magnes ium chloride and preserved in buffered formalin. 
Later the material was transferred to buffered alcohol , identi
fied and for a few species the number of specimens/surface 
unit was coun ted. 
Fishes li vi ng in open water were identifi ed in situ by divers. 

Topography of the wreck was carried out using the onboard 
Belgica Kongsberg Simrad EM1002S multibeam sonar (fig. 
lA). Such a technique requires tidal reduction . Maps were 
produced with the help of the Fund for sand extraction (Bel
gian Ministry of Economics Affairs). 

Results 

The dominant species on vertical and horizontal surfaces 
were Sarsia eximia and Jassa herdm.an.n.i associated with 
Tubularia in.divisa (fig. 1 D-E). They represented more than 
80% of the covering. Sea anemonies (particularly 
Diadwnene cincta and Metridium senile; figs IF, 2E) repre
sented more or less 10% of the covering. Locally they are 
more ab undant, particularly on overhangs (fig. 2C). 
On some spots Ophiothrixfragilis (fig . 2A) represented up to 
30% of the covering. These ophiuri ans aggregate, forming 
several layers with population densities that varied from 288 
to 1,440 specimens/m2. All body sizes were observed from 
early juveniles ( 4 vertebral oss icles/arm) to adults. 
Psanunechin.us m.iliaris is represented by juveniles (maxi
mum 10 mm across) only w ith densities varying from 32 to 
256 spec imens/m2 

Living spec imens of Nassariu.s incrasatus and Epithoniwn 
clathratulum were observed . Their population density 
reached up to 80 spec imens/m2 and 96 specimens/m2, respec
ti vely. 

'' 

Discussion & conclusions 

With at least 51 species identified in only 3 samples, the 
biodiversity of the Birkenfels's macrofauna is considerably 
higher than that of n<:!arl y all the prospected soft bottom com
munities on the BCS. CATTRIJSSE & DEGRAER (200 I) report 
an average of 8 to 30 macrobenthos species per prospected 
zone, the number of observations per zone varying between 
13 and 209. Regarding the epibenthos species, CATTRIJSSE 
(200 1) reports an average of 12 to 18 species per prospected 
zone, the number of observations per zone vary ing between 3 
and 67. Intens ive sampling of the wreck will certainly bring 
more species. Sarsia eximia and Epitoniu.m clathratulum 
were considered rare species for the Belgian fauna. S. eximia 
was mentioned only once by LELOUP (1947) on mussel shells 
collected on the West-Hinder lightship in 1905 (this informa
tion is repeated in LELOUP, 1952). According to our observa
tions it is a common species in offshore Belgian waters. 
Before the present study, E. clathratulwn was only known 
from a · few stranded spec imens (BACKELJAU, 1986; 
V AN HAELEN, 1989) and by a single living specimen col
lected on a breakwater at Koksijde (JONCKHEERE, 2001). 
Jassa herdmanni was very recently ascribed to the Belgian 
fauna (D ' UDEKEM D' Acoz, 1993). It has been found associ
ated with Tubularia spp. on rocky substrate along the coast. 
This species is much more common than predicted but it has 
very often been confused with Jassa falcata . Caprella 
tuberculata is a rare species in the North Sea and should be 
considered as a new species for the Belgian marine fauna. 
Diadumene cincta is very common on the wreck. However, it 
has not previously been mentioned as belonging to the ma
rine Belgian fauna (LELOUP, 1947; 1952; DARO, 1969; 
M ANUEL, 1981 ; HAYWARD & RYLAND, 1995). Checking the 
«grey» literature it is possible to find 3 references 
(HUYSSEUNE, 1978; MEIRE, 1981 ; VANDERPERREN, 1991) 
listing D. cincta from the Belgian coast (Bredene, St 
Idesbald, Ostende). However, these observations were not 
checked by a spec iali st and confusion with some Sagartia 
species cannot be excluded (KERCKHOF pers. comm.). D. 
cin.cta must be considered a new spec ies fo r the Belgian ma
rine fauna. Its oresence alon 0a the coast line is still to be con-. ' firmed . 
Twenty seven species in -table I (53% of the observed spe
cies), are not recorded in the species li s t of the CBS es tab
li shed by CATTRIJSSE &VINCX (2001) and based on offshore 
records from 1970 to 1998 . Most of these 27 species belong 
to the sessile and slow moving fauna. It clearly illustrates our 
poor knowledge of this type of fauna and the importance of 
careful sampling for the hard bottom fauna of the CBS . In 
this respect sc ientific di vi ng is an efficient, cost effective and 
reliable tool. 
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Fig. I A. Multibeam map of the Birkenfels. B. Diver estimating the covering within a 50 X 50 em frame (photo MALLEFET). C. Divers 
scraping a 25 X 25 em frame (photo NORRO). D. Sarsia eximia (Se) and Tubularia indivisa (Ti) (photo NORRO). E. Tubularia 
indivisa (Ti) clogged with furrows of Jassa herdmanni (Jh) (photo NORRO, magnified part, photo MALLEFET). F. Diadumene cincta 
(De) and Metridium senile (Ms) (photo NORRO) 
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Fig. 2 A. Ophiothrixfragilis (Of) (photo MALLEFET). B. Chrysaora hysoscella (photo MALLEFET). C. Overhang with numerous Metridiwn 
senile (photo MALLEFET). D. Cancer pagurus (photo MALLEFET). E. Trisopterus luscus, the most abundant fish around the wreck 
(photo NORRO). F. Caprella tuberculata (photo MALLEFET) 
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PORIFERA 
Nihil 

CNIDARIA 
Hydrozoa 

Tubularia indivisa Linnaeus, 1758 
Sarsia eximia (Allman, 1859) 
Hydractinia echinata (Flemming, 1828) 
Aequorea vitrina Gosse, 1853 * 

Scyphozoa 
Chrysaora hysoscella (Linnaeus, 1766) ;. 
Cyanea lamarcki Peron & Lesueur, 1809 * 

Anthozoa 
Sagartia troglodytes (Price, 184 7) 
Sagartia sp. (photo) 
Diadumene cincta Stephenson, 1925** 
Urticilafelina (Linnaeus, 1766)(photo) 
Metridium senile (Linnaeus, 1758)(photo) 
Anemonia sp. (photo) 

CTENARIA 
Nihil 

NEMERTA 
Nemertinea spp. 

ANNELIDA 
Poly chaeta 

Lanice conchilega (Pallas, 1766) 
Lepidonotus squamatus (Linnaeus, 1761) 
Pomatoceros triqueter (Linnaeus, 1767) 
Harmothoe impar (Johnston, 1839) 
Harmothoe spp. 
Anaitides maculata-mucosa (Linnaeus, 1767)-
0ersted, 1843 
Procerastea halleziana Mallaquin, 1893 

MOLLUSCA 
Bivalvia 

Mytilus edulis Linnaeus, 1758 
Heteranomia squamula (Linnaeus, 1758) 
Venerupis senegalensis (Gmelin, 1791) 

Gasteropoda 
Nassarius incrassatus (Strom, 1768) 
Nassarius reticulatus (Linnaeus, 1758) 
Epithonium clathratulum (Kanmacher, 1798) 
Flabellina verrucosa (M. Sars, 1829) 
Dendronotus frondosus (Ascanius, 1774) 
Flabellinidae sp (photo) 

CRUSTACEA 
Decapoda 

Cancer pagurus Linneaus, 1758 
Liocarcinus holstatus (Fabricius, 1798) 
Hias araneus (Linneaus, 1758) 
Pisidia longicornis (Linneaus, 1767) 
Pagurus berhnardus (Linnaeus, 1758) 

Amphipoda 

BRYOZOA 

Stenothoe valida Dana, 1855 
]assa herdmanni (Walker, 1893) 
Phtisica marina Slabber, 1769 
Caprella linearis (Linnaeus, 1767) 
Caprella tuberculata Guerin, 1836** 

Electra pilosa (Linnaeus, I 767) 

ECHINODERMATA 

TUNICATA 
Nihil 

PISCES 

Asterias rubens Linneaus, 1758 
Psammechinus miliaris (Gmelin, 1778) 
Ophiothrix fragilis (Abildgaard, 1789) 
Ophiura albida Forbes, 1839 

Gadus morrhua Linnaeus, 1758 * 
Trisopterus luscus (Linnaeus, 1758) * 

Trisopterus minutus (Linnaeus, I 758) * 
Pollachius pollachius (Linnaeus, 1758) * 
Pollachius virens (Linnaeus, 1758) * 
Trachurus trachurus (Linnaeus, 1758) * 
Scomber scombrus Linnaeus, 1758 * 
Pomatoschistus sp (photo) * 

Table 1: Preliminary list of the collected species. «photo>> between brackets means that the species was not collected but only observed on 
video records. Species with * were observed in situ but not collected. Species with ** were new for the Belgian marine fauna. Species in 
bold are not mentioned in the faunal list of CATTRIJSSE & VINCX (2001). 

Cl. MASSIN 
Royal Belgian Institute of Natural Sciences 

Malacology section 
29 Vautier street 

B-1 000 Brussels, Belgium 
claude.massin @naturalsciences. be 

A. NORRO 
Royal Belgian Institute of Natural Sciences 

Management Unit of Mathematical Model of the North Sea 

100 Gulledelle 
B-1200 Brussels, Belgium 

A.NmTo @mumm.ac.be 

J. MALLEFET 
Catholic University of Louvain-la-Neuve 

Laboratory of Animal Physiology and Marine Biology 
5 square Croix du Sud, Carnoy's Building yct floor, Tower B 

B-1348 Louvain-la-Neuve, Belgium 
mallefet@ bani. ucl.ac. be 


