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The distribution of the polychaete genus Nephtys in Kiel Bay was investigated using 
the 'stratified random sampling' method. The results revealed a distinct distribution 
pattern of the three occurring species according to sediment type. The inflowing North 
Sea water acts as an additional factor affecting the distribution. Niche separation of the 
genus Nephtys takes place by the combined action of two different mechanisms: 
preference for certain sediment types and tolerances to hydrographic factors such as 
reduced salinity and oxygen concentration. 

Zusammenfassung 

Die Verbreitung der Polychaetengattung Nephtys: eine Aufnahme nach der „stratified 
random sampling-Methode" 

Die Verbreitung der Polychätengattung Nephtys in der Kieler Bucht wurde mit Hilfe der 
,stratified random sampling'-Methode untersucht. Die Ergebnisse zeigen ein eindeu
tiges Verbreitungsmuster der vorkommenden Arten in Übereinstimmung mit der 
Verbreitung der Sedimenttypen. Einströmendes Nordseewasser wirkt als ein zusätzli
cher ,die Verbreitung bestimmender Faktor. Nischenaufteilung in der Gattung Nephtys 

wird durch zwei verschiedene Mechanismen verursacht: Auswahl bestimmter 
Sedimenttypen und Toleranz gegenüber hydrographischen Faktoren wie reduzierter 
Salinität und Sauerstoffkonzentration. 

lntroduction 

The 'Joint Research Programme' SFB 95 at Kiel University studies the interactions 
between the sea and the sea bottom in Kiel Bay, Western Baltic (HEMPEL, 1975). As a 
part of this project the relationships between commercially important demersal fish 
and their benthic food organisms are investigated. To achieve this goal population 
dynamics and production of those inertebrate species which represent an important 
food source or a possible competitor for demersal fish have been investigated, e.g. 
Pectinaria koreni (NICHOLS, 1977) and Asterias rubens (NAUEN, 1978) or are being 
studied at present. 

* Contribution No. 203 of the Joint Research Programme 95, Kiel University 
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Population dynamics and production of single species populations will vary with 

factors such as climate, habitat and population structure (CRISP, 1971 ). When 

investigating a large area this difficulty can be partly overcome by the application of 

the 'stratified random sampling' method, a statistical tool often used in fisheries 

surveys. 

The polychaete genus Nephtys constitutes a major food source for demersal fish such 

as plaice, dab, cod, flounder and whiting (ARNTZ, 1971, 1974, in press, pers. comm.). In 

Kiel Bay it is represented by three species: N. ci!iata, N. hombergi and N. 

caeca!longosetosa (N. caeca and N. /ongosetosa appear indistinguishable in speci

mens taken in Kiel Bay). A 'stratified random sampling' programme according to 

sediment type was carried out in order to clarify their distribution. 

Materials and methods 

The investigation area, a rectangle occupying most of the area of Kiel Bay, was 

stratified on the basis of a sediment type map produced by Newton and Werner 

(SEIBOLD et al., 1971 ). Five strata were established designating five different sediment 
types. The five strata contained 14 sub-strata within which 54 randomly selected 

stations were sampled. All stations were deeper than 10 m. The number of stations 

within each sub-stratum was proportional to its share of the whole investigation area. 

The coordinates of the stations were determined by figures drawn from random tables. 

At each station three samples were taken using a van Veen-grab (0.1 m2) and were 

washed through a 1 mm mesh sieve. The entire sampling procedure was carried out 

during three weeks in February 1977 in order to avoid seasonal effects. 

Results 

Analysis of the samples revealed a distinct distribution pattern of the three Nephtys 

species corresponding to sediment type. In all stations but one, one single specieswas 

numerically dominant to such a degree that the contribution of the other species was 

negl igible. Fig. 1 shows the distribution of the sediment types and the dominant adults. 

This distribution pattern, as shown in Fig. 2, clearly demostrates the sediment type 

preferences of the three species: N. ciliata occurs only in sediments with small grain 

size: mud, sandy mud and muddy sand. In contrast, N. caeca//ongosetosa is found 

mainly in coarser sediments: sand and lag sediment on till. Whereas these two 

species are practically excluded from each other by the preference for certain 

sediment types, the third species, N. hombergi, occurs over the whole range of 

sediment types. N. ciliata and N. hombergi are both abundant in sandy mud and muddy 

sand, but they do not occur together, indicating that sediment type is not the only 

ecological factor governing the distribution. 

Furthermore, Fig. 2 shows which sediment type offers the optimum conditions to the 

three species. N. ci/iata is most abundant in sandy mud, whereas N. 

caeca/longosetosa prefers sand and lag sediment on till. For N. hombergi sandy mud, 

muddy sand and sand seem to be favourable. As Nephtys has pelagic larvae, the 

juveniles are distributed over a much wider area than the adults. However, due to 

unfavourable conditions they cannot survive and develop everywhere. 
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Figure 1 

Distribution of sediment types and adult Nephtys in Kiel Bay. Modified after Seibold et al. (1971) 

Open circles: samples without Nephtys. 
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Nephtys species are an important food source for fish such as plaice, dab, cod, 

flounder and whiting. Fig. 3 gives a relative measure of the biomass of Nephtys which 

is available for bottom feeding fish in each stratum (sediment type). lt demonstrates 

that sandy mud and muddy sand are important feeding grounds for fish. The reason for 

that becomes obvious on examination of the age composition of the three species. The 

body width/frequency diagrams in Fig. 4 show that the populations of N.

caeca!longosetosa and N. hombergi in Kiel Bay are composed of two or three age 

groups, depending on season. Their final size and weight are much smaller than that 

attainable by N. ciliata. Using the method of OLIVE (1977) - counting the growth rings 

on the jaws - specimens of this species have been recorded of ages up to seven years. 
Of the three species N. ciliata is therefore the most important food organism because it 

reaches the largest size. As it occurs mainly on sandy mud and muddy sand, these 

sediment types are, with reference to Nephtys, the most important feeding grounds for 

demersal fish. 

Discussion 

The thorough investigation ot sediment types in Kiel Bay otfered a unique opportunity 

for the application of the 'stratified random sampling' method in order to study the 

distribution of Nephtys. The results show a clear niche separation by preference for a 
certain sediment type between N. ciliata and N. caeca//ongosetosa. However, both N. 

ciliata and N. hombergi are found abundantly on sandy mud and muddy sand. N. 

hombergi occurs only in the western, southern and central parts of Kiel Bay (Fig. 1 ), 

whereas N. ci/iata occupies the northern and eastern parts. This area of Kiel Bay is the 
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one in which the inflowing North Sea water, coming from the Kattegat through the 
Great Belt, has its strongest influence. The inflowing North Sea water, when compared 
to Baltic water, is characterized by its higher salinity. Being rich in oxygen, it can 
reduce the effects of hydrogen sulphide formation which often takes place in the 
deeper parts of Kiel Bay. Therefore N. ci/iata occurs on sandy mud and muddy sand in 
those parts of Kiel Bay which are characterized by these hydrographic factors. lt is 
replaced by N. hombergi on the same sediment types in those areas which have a 
lower salinity and oxygen concentration and increased hydrogen sulphide formation. 
Thus N. ciliata serves as a valuable biological indicator for the pathway of the inflowing 
North Sea water. 

These results gained from field investigatoins demonstrate that the distribution 
pattern of the three Nephtys species is partly governed by the different physiological 
tolerances to hydrographic factors such as salinity, oxygen concentration and 
hydrogen sulphide formation. Eco-physiological experiments under controlled labora
tory conditions are therefore necessary in order to confirm the field investigations. 
First experiments showed different tolerances of the three species to reduced salinity 
and oxygen concentrations. Under experimental conditions, N. ciliata suffers a heavy 
mortality in reduced salinities which N. hombergi and N. caeca/longosetosa can 
tolerate easily. This result indicates the dependence of N. ciliata on the North Sea 
water with its higher salinity. The ecophysiological experiments will further elucidate 
the distribution pattern of the polychaete genus Nephtys in Kiel Bay. 

lt is obvious that niche separation of the three Nephtys species takes place by the 
combined action of two different mechanisms: preference for certain sediment types 
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and different tolerances to certain hydrographic factors. The possible process of niche 
separation is presented in Fig. 5. This niche separation leads to the distinct distribution 
pattern which is shown in Fig. 1. 
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At each station sampled abundance, biomass and age structure of the th ree species 
were investigated. These results give a complete picture for the whole area with its 
various sediment types. They will enable more precise computations in further studies 
of population dynamics and production which are in progress. 
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