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ABSTRACT 

The present paper reports on th e collections of Po lychaeta of the 1987 crui se to the German Bight. "DEB 1987" . 
Fifty-one samples from 25 stations covering a dep th range from 14 to 46 m were analyzed . The samples contained about 
1,500 polychaetes in 46 genera in 29 familie s. Altogether, 67 separate taxa were determined , of which 63 were identified 
to spccies. As many as 26 species per sample were fo und. The distribution of species in the samples is discussed . 

RÉsuMÉ 

Polychètes de la grande ba ie allemande réco ltées par le R/V "Senckenberg" au cours de la 
campagne d e 1987 

Dans cette note les résultats des réco ltes des polychètes de l'expédition 1987 dans le golfe allemand , "DEB 1987", 
sont présentés . C inqu ante e l un échantillons provenant de 25 stations. dont les profondeurs varient entre 14 et 46 m, on t 
été ana lysés. Les échantillons co ntenaient environ 1500 po lychètes appartenan t à 46 genres de 29 fami lles. Soixante 
sept espèces ont é té di stin guées, dont 63 ont pu être détermi nées. On a trouvé jusq u'à 26 espèces par échantillon. La 
distribution des espèces dans les échanti llons es t discutée. 

INTRODUCTION 

Benthic communities éUld species distribution in the North Sea have been studied by various autbors (STRIPP, 
1969; STRIPP & GERLACH, 1969; GLËMAREC, 1973; McINTYRE, 1978; RACI-l OR & GERLACH , 1978; 
ZIEGELMEIER, 1978; SALZWEDEL el al., 1985; B ASFORD et al., 1989; FRAUENHEIM et al., 1989; K ÜNITZER, 
1990). Investigations with special emphasis on the distribution of Polychaeta in the area bave been canied out by 
MICI'[AELSEN (1897), FRIEDRICH (938), HARTMANN-SCI-IRODER & STRIPP (1968), and KI RKEGAARD (1969). 

FIEGE, D. & M. N. BEN-EuAHU , [994. - Polychae ta o f th e Germ an Bight from th e 1987 cruise of the R/V 
"Senckenbe rg". 111 : J. -C. DA UVIN. L. LAUBIER & D.J. REISH (Eds), Actes de la 4ème Co nférence interna tionale des 
Po lychè tes. Mél/!. Mus. /W[I1 . His!. /ln/. , 162 : 4 13-423. Paris ISBN 2-85653-214-4. 
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The latter rev iews tlle previous collections in tlle Nortll Sea. Earlier investigations were often limited to particular 
areas within tlle North Sea (TÜRKAY, pers. comm.). The fauna of tlle norUlem Nortll Sea is still poorly known in 
regards to boUl in- and epifaunal benUlÎc invertebrates (BASFORD el al. (1989). 

Tbe Senckenberg Researcb Institute began a long-term study of epizoobentbos in tlle Nortll Sea in 1977 in 
order to obtain a comprehensive view of tlle disu'ibution of different taxa and to establish baseline data for 
monitoring possible cbanges in the future. 

Fifteen annual cruises have been calTied out during summers to different areas witllÎn tlle North Sea. More tlum 
200 staLions have been sampled to date. The present paper reports on Ule collections of Polychaeta made dUling tlle 
1987 expedition to the German Bight "DEB 1987". 
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FIG . 1. - Map of station s of the DEB 1987 expedition. 

MA TERIALS AND METHODS 

55" 

g" 

The DEB 1987 sampling sites are given in Table 1 and Figure 1. The sampling was done witll a van Veen grab 
(0.2 m2), bearn trawl (2 m wide, 1 cm mesh size in cod end), and ring dredge Cl m diarneter, 1 cm mesh size). 
Twenty-four, 21, and 6 samples, respectively, were taken witll tllese samplers; three stations were sarnpled witll ail 
three gear (Table 1). Trawling was usually carried out for 20 minutes at each station (except stn. 6 [21 '] arld stn. 7 
[26']) at 1-2 J...'1.lOts after tlle gear had reacbed Ule bottom. An area of about 1 nautical mile lengtll and 2 m width 
was covered with each trawI. Sarnples were sieved tllrough 0.63 mm mesh size and fixed in 10 % formaldehyde. In 
Ule laboratory , polychaetes were detennined to species leve\ wbenever possible (Table 2). 

Faunistic attributes were analyzed separ'ately for bOtll types of sarnples. Van Veen grab samples are more 
comparable Ulan beam tTawl sarnples, since tlle beam trawl passes through different patches of the sea floor which 
may obliterate differences between benU1Ïc assemblages. Tberefore, only tllOse samples taken witll the grab were 
considered here . We used tlle statistical package for comparing marine sarnples, PRIMER ver. 3.1 (GRAY el al., 
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1988; MED POL, 1992a, b) , to compute the following univariate indices: N (the number of individuals in tJle 
sample), S species richness (tJle number of species. in a sarnple), H' species diversity (tlle Shannon-Wiener 
infonnaüon index computed to the base e), and l' me evelmess corollary of tlle Shannon-Wiener index. 

TABLE 1. - List of stations of NortJl Sea expedilion lo Gennan Bight DEB 1978 

Sta ti o n Date Deplh Sam pl in g Coordinates Sill/C lay21 Sand-grain size21 Rank31 
V 1987 (m) gear 11 Latilude Longitude (%) (J.un) 

1 24 43 Bt. vV 54°39.9'N 6°00'E 5-10 63-250 2 
2 24 44 BI, vV 54° 10'N 5°39,5'E n.d. 51 n .d. n.d. 
3 24 46 Bt, vV, Rd 54°40'N 5°20'E n.d . n.d . n.d. 
4 24 43 Bt, vV 54°00'N 5°20'E n.d . n .d . n.d . 
5 24 44 Bt, vV 54°00.03 'N 5°40,02'E n.d. n .d . n.d. 
6 24 46 BI, vV 55°00,02'N 6°20 ,02'E 11-20 63-250 1 
7 24 41 vV, Rd41 55°00'N 6°40,1'E <5 63-250, + 3 
8 24 31 Bt. vV 55°00'N 7°20'E <5 63-250 3 
9 24 17 Bt, vV 55°00 ,01 'N 8°00 ,01'E <5 63-250. 500-2000 6 
10 24 16 Bt. vV 45 °50'N 8°00'E <5 500-2000 7 
Il 24 14 vV 54°40'N 8°00,02'E <5 500-2000 7 
12 25 25 Bt, vV 54°39.9 'N 7°20,0'E <5 63-250. 500-2000 6 
13 25 40 BI, vV 54°40'N 6°39,5'E 5-10 63-250 2 
14 25 42 BI, vV 54°20.02'N 5°40'E n.d. n.d. n.cl. 
15 25 41 BI, vV 54°20 ,02 'N 6°00,2'E 5-10 63 -250 2 
16 25 38 Bt. vV 54°20'N 6°40E 5-10 63-250 2 
17 25 33 Bt, vV,Rd 54°00,04'N 6°16'E <5 63-250, 250-500 4 
18 25 29 Bt, vV 54°00 ,01'N 6°40,02'E 5- 10 63-250 2 
19 25 25 Bt, vV, Rd 53°45,04'N 6°37,03'E <5 500-2000 7 
20 26 18 vV 53°47'N 7°03'E <5 250-500 5 
21 26 30 Bt, vV 54°00'N 6°59,9'E <5 63 -250 3 
22 26 36 Bt, vV 54°02'N 7°30'E 5- 10 63-250 2 
23 26 43 Bt, vV 54°20 ,01'N 7°20.01 'E 5- 10 63-250 2 
24 26 22 Bt, Rd 54°20 ,01 'N 8°00,01 'E <5 500-2000 7 
25 26 19 vV 53 °49,5'N 7°29 'E <5 63-250, 250-500 4 

11 Bt (beam traw l); vV (van Veen grab); Rd (ring dredge) . 21 According to information in FIGGE, 1981. +: grave!. 31 
Ranked from 1-7 (class 7 with larges t sand grai n size 500-2000 J.lm: class 6 with largesl sand grain size 500-2,000 J.lm 
and also with smaller grai ns; class 5 with sand grain size 250-500 J.lm ; class 4 witb sand grain size 250-500 J.lm and 
also witb smaller grains; class 3 with sand grai n size 63-250 J.lm: class 2 with sa nd gra in size 63-250 Jlm and also with 
5-10% clay; class 1 witb sand grai n s ize 63-250J.lm and also with 11-20% clay). 41 Two samples. 51 n.cl.: no clata 
avai lable. i. e. , sta tion not on sed imenl map. 

A one-way analysis of variance (ANOV A) was done of Sand H' against deptll using tlle Statgraphics package 
to test tlle hypotllesis tJlat faunai atu'ibutes reflect depm . The DEB 1987 sampling program did nOl encompass 
replicate sarnpling; mus, for ANOY A, samples were sorted iI1lo four depth classes (1: 14-19 m, II: 20-29 m, III: 
30-39 m, and IV : 40-46 ml, regardless of tl1eir location. Members of a deptJl class served as "replicales" . 

To discriminate between smnples on tJle basis of tJleir fauni stic attributes, we used tJle PRIMER package lo 
carry o ut hiermchical agg lomerated classification based on tJle Bray-Curtis similmity coefficient calculated on 
square root u'ansformed abuncl'Ulces, employing group average sorting (GRAY et al. , 1988). An ordination analysis, 
multidimensional scalin g (MDS), which expresses t1le rank order of tlle dissimilarities was done based on tJle 
ranked Bray-Curtis similarity matrix and ploLted WitJl tJle superimposed scaled environmental variables of dept1l and 
substrate type (MED POL, 1992a, b; GRAY et al., 1992). Van Veen samples 3 and 5 seemed to prevent otJler 
smnples from clustering, i.e. t1ley are "degenerate smnples"; according to accepted practise tlley were omitted from 
tl1e respective analyses (MED-POL, 1992a, b; M.R. CARR, pers. comm.). A non-parmnetric analysis of variance 
was used to compare tlle Bray-CtJJtis similarities WitJl the deptll categories. 
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TABLE 2.- D istlibution of taxa in samples. Ail gears. W of individual s taken for each depth category 
(% of samples at each depth category containing species in question) 

Depth: 14- 19 m 20-29 m 30-39 m 40-46 m Total: 
Number of sampi es: 7 9 11 24 = 51 

Species GeaI' 

APHRODITIDAE 
Aphrodite acu/e(l/a Linné, 1761 vV.Bl.Rd 11 - 1 ( 11.2) 8 (36 .4) 69 (45.8 ) 78 (31.4) 

POLYNOIDAE 
Lepidonoflls sql/all/a/us (Linné, 1767) Bt - - 1 (9.1) - 1 (2) 
Harm ofhoe amilopes McIntosh. 1876 Bt - - 1 (4.2) 1 (2) 
Hal1llO/hoc imbricata (Lin né, 1767) Bt - - 2 (9. 1) 1 (4.2) 3 (3.9) 

Harmot17oe III/lilla/a (Delle Chi aje, 1841) vV - 3 (18.2) - 3 (3 .9) 
Hanll ofhoe lon,Rise fi s (Grube, 1863) vV - - - 2 (8.4) 2 (3.9) 
Hmmo/hoe (El/floe) nodosa (Sars, 1860) vV, Bt - - 3 (18 .2) 19 (25) 22 (15.7) 
Polvn oe (Enipo) kinber,R i Malmgren. 1865 vV - - - 4 ( 16.7) 4 (7.8) 
SIGALIONIDAE -
Pholoe II/inura (Fabricius, 1780)2/ vV, Bt - 3 (22.3) 17 (18.2) 163 (41.7 ) 183 (27.5) 

Srhene/ais lill/ico /a (Ehlers , 1864) vV. Bt - - 1 (9. 1) 10 (16.7) Il (9 .8) 
PISIONIDAE 
Pisione rell/o/a (Sou thern, 1914) Bt - 1 ( ll .2) - - 1 (2) 
PHYLLODOCIDAE 
Deone /on,Ra (Fabr iciu s, 1780) vV - 1 (11.2) - - 1 (2) 
E/eone foliosa Quatrefages. 1865 vV - - - 1 (4.2) 1 (2) 
Phvllodoce ,Rroefllandica (Oersted. 1842) Bt - 1 (11.2) - - 1 (2) 
EI/mida sanguinea (Oers ted. 1843) vV, Bt 9 J28.6) 3 (11.2) 33 (54.5) 1 (4.2) 46 (19.6) 
HESIONIDAE 

Op hiodro/lll/s j7exuosl/s (Delle Chi aje, 1822) vV, Bl - 1 (9.1) 7 (16.7) 8 (9 .8) 
PILARGIDAE 
Svnelmis kla/fi (Fried rich, 1950) vV - - - 1 (4.2) 1 (2) 
SYLLIDAE 
Eusyllis bLolllsfrandi Malmgren. 1867 Bt - 1 ( 11 .2) - - 1 (2) 
Alllolwl/s Lall,Rerhansi Gidholm, 1967 Bt - - - 1 (4.2) 1 (2) 
AUlolyllls edwarsi Saint Joseph, 1887 Bt - - 1 (9.1) 22 1 (16.7) 222 (9 .8) 
NEREIDIDAE 
Nereis zon({[a Malmgren, 1867 Bt - - - 1 (4 .2) 1 (2) 
Nereis (E) IOIl,Rissillla Johnsto n, 1840 vV - - - 1 (4.2) 1 (2) 
NEPH1YIDAE 

Nepthvs cirrosa Eh lers, 1868 vV 4 (14.3) - 2 (9. 1) - 6 (3.9) 
Nephtvs hOll/bergii Savigny, 1818 vV, Bl, Rd 7 (14.3) 2 (l1.2) Il (36.4) 15 (37.5) 35 (29.4) 
Neplztys incisa Malmoren, 1865 vV - - - 3 (12.5) 3 (5.9) 
Nephl)ls caeca (Fabriciu s, 1780) vV. Bl. Rd 5 (57.1) 6 (45) 2 (18.2) 1 (4.2) 14 (21.6) 
Nep htys Lon,Rose /osa Oersted. 1843 vV,Rd 8 (5 7.!) 25 (45) 5 (9.1) 6 (8.4) 44 (2l.6) 
Nepthvs assilllilis Oersted. 1843 vV, Dt 1 (14.3) - 2 (18.2» 8 (20.8) 11 (15.7) 
GLYCERIDAE 
G/ycera rouxii Aucl .& M.-Edwarcls, 1833 vV - - - 7 (8.4) 7 (3.9) 
Glycera a/ba (O. F. Müller. 1776) vV. Bt - - 13 (20.8) 13 (9.8) 
GONlADIDAE 
Glycinde nordll/anni (Malmgren, 1865) vV, Bt - - - 6(16.7) 6 (7.8) 
Goniada macula/a Oersted, 1843 vV - - 3 (27.3) 1 (4.2) 4 (7.8) 
Goniadella bobrefzkii (Annenkova , 1929) vV, Bt 3 (42.9) 1 (11.2) - 2 (8.4) 6 (11.8) 
LUMBRINERIDAE 

LWll brineris cf. graci/is (E hlers, 1868) vV. Bt - 1 (11.2) - 3 (12.5) 4 (7.8) 
L/lfl1brineris type A vV - - - 2 (8.4) 2 (3.9) 
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TABLE 2 (continued) 

Depth: 14-19 m 20 -29 m 30- 39 m 40 -46 m Total: 
Number of samples: 7 9 II 24 = 51 

Spec ies Gear 
ORnINllDAE 
Sc%plos armiger (O. F. Müll er. 1776) vV , BI 52 (71.4 ) 22 (22.3 ) 45 (45.5 ) 42 (29 .2) 161 (37) 
PARAONIDAE 
Paraonis g racilis (Tau ber, 1879) vY - - - 3 (4 .2) 3 (2) 
POECILOCHAETIDAE 
Poecilochaetus serpens Allen, 1904 vY - - 1 (9.1) 3 (8.4) 4 (5.9) 
SPIONIDAE 
Spio fïlicornis (O . F. Müller, 1776) vY - 4 (9 .1 ) - 4 (2) 
Polydora c iliata (Johnston , 1838) Bt - - - 1 (4.2) 1 (2) 
Scolelepis bon nie ri (Mesnil , 1896) vY 2 (14.3) 2 (223) 6 (36 .4) 1 (4.2) 11 (15.7 ) 
Spiophanes kroyeri Grube, 1860 vY - - 1 (4.2) 1 (2) 
Spiophanes bombyx (Claparècle, l 870) vY 9 (57. 1) 4 (33.6) 33 (18.2) 51 (37.5) 97 (35 .3) 
Aonides paucibranchiata Southern , 19 14 vY. Bt - 2(11.2) 7 (27.3") 1 (4.2) 10 (9 .8) 
MAGELONIDAE 
MaJ!.elona al/eni Wilson. 1958 vY - - 1 (4.2) 1 (2) 
Ma.r:elona lII irabilis (Johnsto n, 1865) vY , Bt 37 (42.9) 12 (336) 20 (18.2) 25 (20.8 ) 94 (25) 
MaJ;elona type A vY 1 (14.3) - 3 (18.2) 3 (8.4) 7 (9.8) 
MaJ;elona type B vY - - - 3 (12.5) 3 (5.9 ) 
Magelona type C vV - - - 3 (8 .4) 3 (3.9) 
CHAETOPTERIDAE 
ChaelOplelïlS variopedmlls (Renier, 1804) vY - - - 5 (8.4) 5 (3.9) 

FLABELUGERIDAE 
Diplocirrus glaucus (Malmgren, 1867) vY 1 (14.3) - - 12 (12.5 ) 13 (7 8) 
ClRRA TULIDAE 
C/wetozone selO sa Ma1mgren , 1867 vY. Bt 4 (28.6) 7 (22.3) 9 (36.4) 2 1 (292) 41 (29.4) 
Dodecaceria conchatwi/. Oersted, 1843 vY, Bt - lO (223) - 10 (3 .9) 
SCALIBREGMATIDAE 
Polyp lz ys ia crassa (Oersted, 1843) BI - - - 1 (42) 1 (2) 

Scalibregll/ a in{7.artun Rathke, 1843 vY - - 1 (4 .2) l (2) 

OP.HELIIDAE 
Ophel ia limacina (Rathke, 1843) vY, Bt. Rd 37 (42.9) 88 (67) 25 (36.4) 10 (16.7) 160 (33.4) 

Ophelina aCtuninala Oersted, 1843 vY - - 1 (9.1) 2 (8.4) 3 (5.9 ) 

CAPITELLIDAE 
Capilella cap ilma (Fabricius , 1870) Bt - - - 2 (4 .2) 2 (2) 

Noro ll/aslus /ate ricells Sa rs, 185 1 vY - - 4 (8.4) 4 (3.9) 

OWENIIDAE 
Owen.ia fusifolïllis Delle Chiaje, 1841 vY, B I, Rd - - 16 (20.8) 16 (9.8 ) 
PECTIN ARIIDAE 
Pectin.aria belg ica (Pa ll as , 1766) Bt - - - 1 (4.2) 1 (2) 

Pectinaria ko reni Ma lm gren, 1865 vV. Bt, Rd - - 1 (9.1) 44 (33.4) 45 (17.6) 

Pectinaria auricoll1a (O. F. Müller, 1776) vY , Bt, Rd - - - 52(33.4) 52 (15.7) 

AMPHARETIDAE 
Ampharete (inrnarchica (Sa rs, 1864) vV - 1 (11.2) - 17 (12.5 ) 18 (7.8) 

TEREBELLIDAE 
Lanice conchileJ;o (Pallas, 1776) vY , Bt 3 (14.3) - 7 (18 .2) - 10 (5.9) 

Lysilla Loveni Malmgren , 1865 vY, Bt - - - 6 (20.8) 6 (9.8 ) 

SABELLIDAE 
Sabel/a penicillus Linn é. 1767 vY. Bt - - - 2 (8.4) 2 (3 .9) 

II vy = van Veen grab, Bt = beam trawl, Rd = ring dredge. 21 sensu HARTMANN-SCHRODER (1971) . 
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Analysis of samples WiUl respect to ilie sediment was done by cluster analysis . The information on substrate 
grain size is from a map, "Sedimentverteilung in der Deutschen Bucht" (FIGGE, 1981) (Table 1). Sediment was 
divided into 7 classes ranked by decreasing size (for raw data and ranks see Table 1). A correlation between depili 
and substrale classes was made. 

RESULTS AND DISCUSSION 

Polychaetes were analyzed from 51 samples taken at 25 stations and covered a depili range from 14 to 46 m. 
There were about 1,500 specimens in 46 genera and 29 famiIies . Sixty-seven species were detennined of which 63 
were identified to species (Table 2). 

For analysis of depili distributions samples were arbitrarily grouped into four depth categories. Fourleen species 
were present in ilie entire depili range, including ilie most frequently encountered species; iliese were, Se%p/os 
armiger, Spiophanes bombyx and Ophelia limaeina, which were present in >30 % of ilie samples; Nephtys 
hombergii, N. eaeea, N. longosetosa, Magelona mirabilis (presumably mistaken for M. papillieornis previously, 
see JONES, 1977) and Chaetozone setosa, which were present in 20-30 % of ilie samples; Eumida sanguinea, 
Nepthys assimilis , Goniadella bobretzkii, Seolelepis bonnieri, which were present in 10-19 % of the samples. 
Two species, Magelona type A and Diplocirrus glaueus, were present in all ilie depth ranges sam pIed but present in 
fewer ilian 10 % of Ule samples. Among ilie abundant species, Aphrodite aeuleara and Pholoe minuta (>20 % of 
ilie samples) , were found only below the depili of 20 m; Harmothoe (Eunoe ) nodosa, Peetinaria kOl'eni and 

. Peetinaria aurieoma (10-19 %) were found only below the depili of 30 m. AltogeUler, five species were found only 
at depths less than 30 m (Pisione remota, Eteone Longa, Eusyllis blomstrandi , Phyllodoee groenlandiea, 
Dodeeaceria eoneharwn), whereas 32 species were found only at depths grealer than 30 m, WiUl 29 of these present 
only at depths greater ilian 40 m (Table 2) . 

Seventy-six percent of ilie species, i.e., 51, were found in fewer than 10 % of ilie samples and are ilius 
comparatively rare (Table 2). The six most abundant species were Autolytus edwarsi, Plwloe minuta, Seoloplos 
armiger, Ophelia limacina, Spiophanes bombyx, and Mage/ona mirabilis. These comprised 8.9 % of ail species. 
The large species, Aphrodite aculeata, was also abundant in deeper waters WiUl 78 individuals (Table 2). Fifteen 
species (22.4 % of the total) were represented by 11-55 individuals. Eighteen species (26.9 %) were represented by 
two individuals and 18 species (26.9 %) by only one. 

ZIEGELMEIER (1978) found iliat about lwo-iliirds of ail polychaetes sampled belonged to Spiophanes bombyx, 
Mage/ona papiLLicornis, and Scoloplos armiger. Magelona papillieornis also was ilie most common species in Ule 
study of RACHOR & GERLACH (1978) . Magelona papillieornis in both these studies was probably M. mirabilis (see 
JONES, 1977). 

Table 2 Iists the gear used to collect ilie material. Most of the individuals of Aphrodite aculeata and some 
additional polychaetes such as polynoids were taken with the beam trawl. Spiophanes bombyx was only collected 
wiili the grab. The number of polychaele species per sample was 3 to 26 for the van Veen collections, 1 to 18 for 
beam trawl collections, and 1 to 4 for ilie ring dredge collections (Table 3) . 

Comparison of the mean species richness S indicaled an increase with increasing depili (7.2 ± 4.0 in depili 
class 1,8.0 ± 4.6 in depth class II, 13.0 ± 6.6 in depUl class III, and 11.4 ± 6.3 in depth class IV for ilie van Veen 
grab samples). However, an ANOY A test, carried out wiili ilie data from ilie van Yeen grabs found tlmt the 
difference in number of species WiUl depth was not statistically significant. The species diversity index, H', also 
increased with depili (Table 3); while ilie ANOY A test for significance wiili H' calculation was higher Ulan for S, 
ilie difference between ilie depUl classes wiili H' was not significant (p > 0.05; d.f. 3.47). The richest van Veen 
sample was number 6 from a high fraction of clay at 46 m wiili 26 species and ilie highest species diversity 
(H': 2.9) (Table 1). According to HARTMANN-SCHROOER (1971) , species found at this station eiilier prefer muddy 
substrate or are not known to have any substrate preference. STRIPP (1969) and KÜNITZER (1990) also found iliat 
species richness, respectively number of individuals of macro- and meiofauna, increased from coarse to fine 
sediment. Regarding only tlle van Veen collections of this study, those with tlle fewest species include stations 9 
and 19 at a depili of 17 -25 m (3-4 species each). These stations had the largest substrate grain size. However, iliere 
were also stations with few species in deeper waters Witll fine grain size (stations 7 and 14, 41 and 42 m, 
respectively) . According to ZIEGELMEIER (1978) the poorest stations wiililowest biomass were situated close to 
ilie coast of Schleswig-Holstein, which he altributed to the fine to coarse sand, which is very mobile due to Ule 
strong tidal currents in iliis area. Among ilie stalions of Ule present study sampled with vY, 9, 10 and] 1 are 
aligned Witll 8°E along Ule coast of Schleswig-Holstein in quile shallow water. They belong to iliose wiili Ule 
largest substrate grain size. Stations 9 and 1] show low species diversity (three and four species, respectively). 
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Station 10 is also very shallow, and has the same substrate as the other two but shows a higher diversity (8 
species). According to HARTMANN-SCHRODER (1971), species found at lbese stations either prefer sandy substrate 
(Goniadella bobretzkii , Spiophanes bombyx, and Ophelia /imaeina) or are not known to have any preference 
(Nephtys eaeea, N. longoserosa, and Se%p/os armiger). 

Station 
A ~ 19111) 

1 1 
10 
9 

20 
25 

fi (20-29 111 ) 

24 
12 
19 
18 

C (30 -39m) 

21 
8 

17 
22 
16 

D (>40 Ill) 

13 
7 
15 
14 
1 
4 

23 
2 
5 
3 
6 

No. of il1div. 
(Total N=1562) 

TABLE 3. - Number of individuals (N), species richness (S), 
species diversity (H') and evenness (1') in individual samples. 

Gear van Veen beam trawl 
Depth (m) N S H' l' N S 

14 21 4 0.695 0.494 - -
16 28 8 1.589 0.768 3 2 
17 41 3 0.629 0.572 2 1 
18 16 8 l. 836 0.883 - -
19 58 13 l. 718 0.670 - -

22 - - - - 4 3 
25 21 7 1.325 0.681 18 8 
25 17 4 1.038 0 .7 48 2 2 
29 88 13 1.470 0.573 1 1 

30 25 12 2.256 0.908 5 2 
31 121 13 1. 916 0 .747 7 3 
33 33 7 1.189 0.664 2 2 
36 14 9 1.965 0.894 18 4 
38 1 1 24 2.073 0.900 7 5 

40 45 17 2.630 0.928 7 2 
41 9 4 1. 215 0.876 - -
41 91 10 1.089 0.4 73 2 2 
42 4 4 1.386 1.000 7 2 
43 28 10 2.004 0.870 21 7 
43 47 10 1.644 0.714 8 2 
43 74 15 2.014 0.785 18 9 
44 14 1 1 2.305 0.961 6 1 
44 53 1 1 1.897 0.791 10 7 
46 12 7 1. 699 0.873 7 4 
46 78 26 2.866 0 .890 347 18 

949 502 

ring dredge 
N S 

- -
- -

- -
- -
- -

1 1 
7 1 

83 3 
- -

- -
- -
4 2 
- -
- -

- -
- -
- -
- -
- -
- -
- -

- -
- -

16 4 
- -

lil 

Depth freq uenùy correlates with substrate characteristics as indicated by THORSON (1957) and HYLLEBERG & 
NATEEWATHANA (1984) . We looked for indications that this might appJy to the present material . First we 
cOl1 sidered the relationship between the depth classes and substrate grain size and found ùlem to be positively 
correlated (r= 0.641, d.f. 20, p < 0.01). There was a significant relationship between the depth classes and the 
ranked grain size classes (one way ANOVA, p < 0.01, d.f. 3.18). Actually, there was very litùe differel1ce 
between ùle mean grain size ranks of the first two depth classes (5 .8 ±1.3, 5.5 ± 2.4, 2.8 ±0.8, 2.1 ± 0.7). 
Next we conducted a cluster analysis for faunistic similarity between sampi es. The dendrogram of the van Veen 
samples (Fig. 2a), showed ùlree clusters (marked A, B, and C). Cluster A comprises samples only from depùl 
category IV, cluster B comprises some samples from depth category IV and all the samples from depth category III, 
while cJuster C comprises al l vV samples from depth categories II and 1. The dendrogram thus broadly classifies 
the sampJes according to the depth categories and, simiJarly, according to the substrate size. The correspol1ding 2-
dimel1sional ordination plots based on the Bray-Curtis similarities with superimposed depth (Fig. 2b) and substrate 
grain size (Fig. 2c) show Ulis clearly. An indication of the goodness of fit of Ùle plot is given by its stress value 
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(an expression of the defonnation necessary to transfonn ùle model from a 3-dimensional one to a 2-dimensional 
one); ùle lowes t stress value fo r the van Veen MDS plot was 0.172 (0.1 82, 0.218). Lower stress values (0 .1) 
would indicate a more accurate presentati on of tlle samples (M.R . CARR, pers. comm .). Due to these somewhat 
higher stress values, we must conclude ùlat lie plots of ùle samples' Bray-Cunis simi larity based on Uleir faunal 
a tLributes is a fai r (ratller UlaIl aIl excellent) representation, aIld it reflects ùle con espondence between tlle faunistic 
attributes of tl1e samples and tl1eir depUl distributions as weLl as ùle grain size parameters. The con espondence WiUl 
botl1 Ulese parameters is most obvious for cluster C - ùle shallowest samples WiUl Ule coarsest grains - but a lso 
holds true for cluster A WÎÙl tl1e finest grain size (Fig. 2b-c). The non-paraInetric analysis of similarity vis a vis 
depth for Ule van Veen saInples showed signi ficant differences (p < 0.05) only between samples less Ulan 20 m 
deep and those deeper UlaIl 40 m. The fact tllat ùle grain size data was obtained from a map, and not from anal ysis 
of substrate collected WiUl the samples must introduce en or, the ex lent of which we cannot know. The impact of 
any local sediment palchiness on tlle [aunal attributes actually measured cannot be determined. Presumably, lie 
actual con espondence wili substrate is beller ùlan Ùlat shown on Ùle plot. 

The van Veen samples contai ned 80 .5 % of the 67 species collected by Ule expedition. The nature of Ule 
samples ùlemselves wili as many as 50 % of the species represented by onl y one individual contributed to Ùle low 
similarities between samples (Fig. 2a). For greater significance, larger samples or replicate sampling with 
similarities computed on ùle mean abundance data has been suggested (M.R. CARR, pers. comm.) 

Among Ule common species, some occur in considerably higher numbers in certain samples tl1an in Ule oUlers 
(Aphrodite aeuleata, Pholoe minuta, Seo loplos armiger, Spiophanes bombyx, Mage /ona mirabilis, Ophelia 
limaeina) (Table 4). Station 6 was Ùle riches t in species and in number of individuals with botl1 Ule van Veen and 
Ule beam Lraw l samplers. At tbis station Autolytlls edwarsi was found in large numbers, but it was not collected at 
many stations (Table 4). 

TABLE 4 . - Species of DEB 1978 found in great number (% of individuals = % of ail individuals 
of liis species taken at ail stations) 

Species Sample/Gear No. of individuals % of individuals 

Aphrodite aeu/eata 6Bt 32 41 

Pholoe minuta 15vV 6 1 34 

6Bt 40 22 

Se%plos armiger 8vV 37 23 

9vV 33 20 .5 

Spiophanes bombyx 8vV 32 33 

Magelona mirabilis 23vV 20 21.3 
25vV 30 32 

Ophelia limaeina 19Rd 59 36 .9 

AulOlVluS edwarsi 6Bt 2 13 95 

AltllOugb Ule stations overlapped WiÙl some of ùlOse SaIn pied by HARTMANN-SCH RGOER & STRI PP (1968), it 
is not possible to compare species composition aIld abundaIlces between Ùle two studies since a smaller sieve mesh 
size was used by Ulem. HARTMANN-SCHRGOER & STRIPP (1968) included sorne meiobenUlic species lacking in ùle 
present sLUd y, wbich might have been Jost because of Ule greater mesh size used here: Hesionura augeneri, 
Mierophthalmus simili s, M. lislensis, Sphaerosyllis hystrix, S. tetralix, but also Anail ides subulifera, Eumida 
bahusiensis, E. punetifera , Polydora (Pseudopolydora) pulchra, and Tharyx marioni. Among tl1e common species 
mentiol1ed by HARTMANN-SCHRGOER & STRIPP (1968), Sihenelais limieola, Goniadella bobretzkii , Seo lelepis 
bonnieri, Aonides paueibranehiata, and Ampharete jinmarchica were found in lie present DEB sampling but in no 
more lian 7-16% of Ule saInples. 

Among Ule interesting species collected by ùle expedition, Lysilla loveni (DEB-st:ations 1, 2, 6, aIld 15) has 
only been fo und twice earlier in Ùle Norùl Sea, i. e., off OostendelBelgium (Channel) and close to the Norwegian 
Trough (l-IARTMAN '-SCHRGDER & STRIPP, 1968). According to MICHAELSEN (1897), tl1i s species does not occur 
in Ule Nortl1 Sea proper, but in Ule Skagenak, Kattegat, Ule Sound , and Ule BelLs. HOLTH E (1985) showed a map 
with Ule location of li ving specimens which were primaril y from Ule Scandinav ian coast. The type Jocality is 
Bohuslan/ Swedel1. 
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FIG. 2 . - DEB 1987 van Veen samples (s tations 3 and 5 omitted) . a. Classification ana lys is of polychae te data from DEB 
1987 expedition (square roo t-transform ed data with Bray-C urti s diss imi larities). The sampl e numbers and 
correspondin g depths are shown on the abscissa. band c . MDS ordination pl ot of the same data with gro llping 
showin g c1usteri ng of sampl es based on species fau nis lic atlributes and with slI per imposed correspo nding sca led 
environme ntal parameters. b: depth of samples. The shallowest samples with the shortes t tines (c ill ster C); the 
deepest samples (c1u ster A) with the longest lines. c: sllbstrate grain size. The sediment was ranked into seven classes 
(see Table 1). The larges t ci rcles (cl lister C) represent the coarses t grain size. 



422 D. FIEGE & M. N. BEN-EUAHU 

In conclusion, the depth range sarnpled was sufficiently broad to identify differences in the distribution of sorne 
species. The faunal attributes separated broadly both by depth and by substrate type. The selected depth categories 
were found to comprise sorne mixture of the substrate categories. Since the Gelman Bight is surrounded by rivers 
which cany sediment, substrate categories are not only a simple matter of depth. In order to determine whether 
depth or substrate is controlling the species attributes, it would be of interest to compare the classification of 
sarnples according to their granulometry willl that obtained from classifying by depth . However, this comparison 
can only be done if tJle granulometry is determined from sediment collected with the sample. Since depth and 
substrate grain size are highly correlated, it is difficult to distinguish which of tJlese factors is the most important 
one in controlling the dis tribution of tJle species. Moreover, sorne of the present differences may be artifacts which 
could be eliminated by additional sarnpling. 
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