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MARENZELLERIA VJRIDIS(VERRILL,l873)(POLYCHAETA: SPIONIDAE)-A
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The presence of a North American spionid polychaete,
Marenzelleria viridis (Verrill, 1873) was reve11led along Wolin
Island shores (l'omeraniim B11y) in 1988. The highe31: density
(506 ind./m2}, recorded in muddy sediments off the River Swim,
mouth, even exeeeded that of Nereis diversicolor. Marenzel!eria
viridis Wfl.S also abundimt (more than 200 indJm2) off Mil(ldzy0
zdroje and ea$t of the River Dzi.wna mouth. The disiTibution of
this me3ohaline species points to its preference folr finer sedi·
ments (muddy simd and mud). The worm has been reported
from the North Sea estuaries since 1983. As there wa2 no M. viri
dis in the Pomernnien B11y in 1984 in contrast to it� quite wide
distribution in 1988, it is suggested that the polychtete was in·
troduced into Polish waters in 1985 or 1986. It;; presence in the
vicinity of large North Sea and Bl!ltic harbours seems to lndictite
man mediated dispersal of the specie! in Etm:;pean waten.

INTRODUCTION
Marenzelleria viridis (Verrill, 1873), known pre-viously as Scolecolepides
viridis
(Verrill, 1873) (Maciolek, 1984), is a common estuarine polychaete inhabiting Atlantic
coast of North America from Newfoundland (eanacla) to Georgia (USA) Dorjes and
Howard 1975 in Essink and Kleef 1988; George 1966). It is there most abundant in
intertidal sands in those portions of estuaries which show reduced salinities (Dauer
et al. 1981; George 1966). Found in the EmS Estuary in 1983 (Essink and Kleef 1988)
and in the Tay Estuary in 1984 (Atkins at al. 1987), this polychaete became subse
quently common on intertidal fJ.ats of the North Sea estuaries (Essink and Kleef 1988)
(Fig. 1).
In the Baltic, the species was found first in the Darss-Zingst estuary (G.D.R.) in
1985 (Bick and Burckhardt 1989). Few specimens were recently found also in the
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Fig. 1. Distribution of Marenzelleria viridis in the North Sea estuaries and in the Baltic,
Numbers represent following estuaries: 1-Tay; 2 - Forth; 3 - Humber; 4 - Ems; 5 - Weser; 6 - Elbe;
7 - Wbmar Bay; 8 - Darss-Zingst; 9 - Greifswalder Bodden; 10 -Pomeranian Bay

Greifswalder Bodden (A. Bick pers. comm.) and in the Wismar Bay (R. Burckhardt
pers. comm.) (Fig. 1).
In 1988, the presence of Marenzelleria viridis was revealed in Polish inshore wa
ters (Fig. 1 and 2), by now the easternmost locality of the species.
This paper discusses distribution of Marenzelleria viridis, a spionid polychaete
new in the Baltic Sea, along the Wolin Island (Pomenmian Bay) against the back·
ground of some of its ecological requirements.
MATERIALS AND METHODS
Four transects (SW·W, SW-E, LU andMZ) located between Swinoujscie and Mi�d:zy·
zdroje and 5 transects (SK, KI, ST, DZ·W and DZ-E) between Swi�ta K�pa and Dziwnow
(western part of the Polish Baltic coast} (Fig. 2) were sampled on 6 and 9 September
1988 respectively. Sampling sites were located 0.5, 1 and 1.5 nautical miles offshore
at each transect. The samples were. taken with a Petersen grab and sieved through
a 0.5 mm screen, the retained material being preserved in 10% formalin. The fauna was
hand-sorted in the laboratory. Specimens were counted under a stereo-microscope;
the bundance data are expressed as individuals/m 2•
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Fig. 2. General location of sampling sites in the Pomeranlan Bay

AREA OF STUDY
Inshore waters along the Uznam (Usedom) and Wolin Islands belong to the most
freshened part of the Pomeranian Bay, showing the largest variations in many para·
meters of the physical-chemical regime. This is an effect of the mixing of fresh (enter
ing from the Szczecin Lagoon) and brackish Baltic waters (Majewski 1972; Wiktoro·
wie 1964). The Pomeranian Bay is shallow here (no more than 15 m deep) which enhan
ces thorough mixing of the water column.
The bottom water salinity is 7-8 %., but in spring, especially off the river mouths,
it decreases below 7 %. (Majewski 1972). Bottom sediments consist mostly of mud and
sandy mud in the western part and sand in the eastern part of the investigated area.
Muddy sediments occur off the river Swina mouth (Gruszka unpubl. data).
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Figo 3. Distribution of M11renzelleria viridis in the Pomermillll Bay in Septeml:ler-1988
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RESULTS
George (1966) described the worm as Scolecolepides viridis (Varrill).
Macialek
(1984) transferred the species to Marenzelleria giving a detailed description of the
polychaete. Specimens found in the Tay Estuary (Scotland) and identified asMarenzel·
leria viridis were described by Atkins et al. (1987).
In the present study, specimens of a pel.ychaete identified as M. viridis were found
throughout the whole investigated area (Fig. 3) exept for two sites with Mytilus edulis
concentrations (SK, 0.5 mile and DZ-W, 1 mile) and one of the coarse sand sites (DZ-W,
1.5 mile). The highest density (506 ind./m 2) was recorder off river Swina mouth
(SW·W, 1 mile) in mud. The species was al.so abundant (>200 /m 2 ) at sites on the LU
transect (1 and 1.5 mile), at MZ, 1 mile; SK, 1.5 mile and DZ·E, 1 mile (Fig. 2 and 3).
Densities of M. viridis were fou:nd to increase about 1 mile off shore (Fig. 4) and
decreased farther off.
At SW·W stations, the recorded densities of M. viridis exceeded even those of
Nereis diversicolor (Fig. 5).
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Fig, 4. � demftle3 (�tanwd error of the mmi) of Maremlilllerl<l! ,iridis in relation to the distance
off the Wolin Idimd more in September ltllll
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Fig. 5. Densities of J:-1arenzelleria viridis and Nereis diversicolor as percentage of total polychaete densities
at transects where M. viridis per cent contribution is particularly high

DISCUSSION
The distribution of Marenzelleria viridis along the Wolin Island (Fig. 3) points to
its preference for finer sediments (mud and muddy sand). In the eastern part of the
investigated area where sands dominate, densities were lower and in coarse sand the
worm was even absent.
M. viridis (refered to as Scolecolepides viridis) from North American estuaries
was reported to be most abundant in sands (Dauer et al. 1981; George 1966).Marenzelle
ria from the Tay Estuary intertidal flat turned out to prefer coarser sediments with
low organic content, too (Atkins et al. 1987). However, the population from intertidal
mud-sand at Lawrencetown, Nova Scotia, showed aggregation which could not be
correlated neither with particle size of the substratum nor with its organic content
(George 1966).
According to Remane (1971), the substratum tolerance and reduced competition
enable many sand dwelling species to change to soft substrata on transition from sea to
brackish water.
In the Pomeranian Bay, the highest concentration of the polychaete was found in
mud off the River Swina mouth (Fig. 3), the concentrations consisting of younger spe·
cimens mostly. In the Ems Estuary top densities were found also in muddy sediments
and, similarly, juveniles played a major role, adults being numerous in fine sandy
sediments (Essink and Kleef 1988). On the other hand, studies on the vertical distribu·
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tion of the Marenzelleria population by Atkins et al. (1987) showed that great numbers
of adults could be found deeper than 20 cm in the sediment, i.e. beyond the reach of
a grab sampler. The worms were observed to inhabit vertical, mucus-lined burrows up
to 30 cm deep (Dauer et al. 1981; Essink and Kleff 1988; George 1966).
M. viridis can utilize particles both from the water column and the sediment sur
face, and it is classified along with some other spionids by Dauer et al. (1981) as an
"interface feeding" microphagous (handling food particles in bulk) polychaete. Essink
and Kleef (1988) observed sediment feeding behaviour also below the sediment surface.
Low densities at 0.5 mile sites in relation to 1 mile sites (Fig. 4) seem to indicate also
the combined influence of pollution (caused by the rivers) and dynamic conditions
(currents and wave action) on the pattern of distribution of the worm. Increase in
density at 1 mile sites and decrease farther off (particularly clearly visible off the river
mouths) seem to be an effect of lower influence of pollution and dynamic conditions
while trophic conditions for "interface feeders" (suspended organic matter discharged
by the rivers) still remain very good. Especially off the River Dziwna mouth, where
the bottom is sandy, such an. increase ca:n hardly be related to the type of sediment.
Off the Swina mouth, densities of M. viridis were higher than those ofNereis diversi
color (Fig. 5), hitherti most common polychaete there (Gruszka unpubl. data). At
SW·W, 1 mile site, for example, density of M. diversicolor dropped (rom 1106 ind./m i
in 1984 to 437 ind./m 2 in 1988 while density of M. viridis increased from O to 506
ind./m 2 • The decrease in M. diversicolor density may be the result of competitive
interaction between these two polychaete species, as suggested by Essink and Kleef
(1988).
However, correlation data from the Tay Estuary suggest· that Marenzelleria viridis
is separated from the rest of the community there by either or both i.ts ecological
requirements and its interspecific interactions. In the opinion of Atkins et al. (1987)
it is the evidence of M. viridis having been introduced to the area.
The Ems (in 1983) and the Tay (in 1984) estuaries are considered by Essink and
Kleef (1988) as being two independent sites of introduction of M. viridis to the North
Sea. From there, water circulation could have dispersed the species towards other
estuaries.
In the Baltic area, the species was first recorded from the Darss-Zingst estuary in
1985 (Bick and Burckhardt 1989).
As no M. viridis was found in the River Swina mouth area in September 1984
(Gmszka unpubl. data), in contrast to the polychaete's quite wide distribution in 1988,
it is then inferred that the species was introduced into Polish waters in 1985 or 1986
at the latest. A polychaetous worm found in the northern part of the Szczecin Lagoon
inJune 1986 (J. Maslowski pers. comm.) turned out to be M. viridis. Had it been. intro
duced later on (say, in 1987), the species would not have been able to succeed to colo·
nize such a vast area of the Pomeranian Bay, as its entirely planktonic larval deve·
lopment talces 4 to approximately 8 weeks (Atkins at al. 1987; George 1966).
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The presence of the polychaete in the vinicity of large North- Sea anb Baltic har

bours seems to indicate man mediated dispersal of Mo viridis in Europe. Transporta·
tion in the ballast is the most probable explanation (Atkins et aL 1987; Essink and
Kleef 1988), all the more so as the larval development is phmktonic and juveniles and
adults are reported to be active nocturnal swimmers (Dauer et al. 1980).
By now it is not known how far offshore and eastwards in the Polish waters the
polychaete has been dispersed. Organism capable of "interface feeding" should be
widely distributed here because of their ability to utilize a wide variety of food resour
ces (Dauer eUl. 1981).
Salinity should not a limiting factor for Marenzelleria viridis .· in the Baltic Proper.
In the North American estuaries, the worm often experiences considerable · changes
in sS!linity (1-32 %.) during a tidal cycle (George 1966), but subtidally it is abundant
in regions of esh.ll!'U'ies with lower salinities (Dauer et al. 1981), e.g. in the upper Dalia·
ware Bay, where M. viridis dominates, the salinity range is 5-15 %0 (Kinner and Mau
rer 1978). In the North Sea esluaries, the polychaete was found between a. 4 and 23 %.
(Atkins et al. l 987;Essh1k and Kleef 1988). Relatively low salinities (between 0.3 and
9 %.) are recorded from the Darss-Zingst estuary where it has been numerous since
1987 (Bick �nd Buckhardt 1989).
Reproduction and cleavage i'lre not possible below 5 %., but 3-setiger larvae are able
to live at a salinity of 2.5 %. and adults can tolerate salinity of 0.5 %. for a long time
(George 1966). Swimming activity of adults and post-metamorphic juveniles (Dauer et
at 1980) as well as extended planktonic phase seem to explain why M. viridis manages
to maintain populations in areas below 5 % ••
In the Pomeranian Bay, M. viridis encounters salinities of about 7 %� (c:f. Majewski
1972), thus similar to those in other regions of ihe Baltic Proper.
In the Bay, it was found at greater depths (down to 12 m) than in the North Sea
where only a few records from the subti!:ral of the Ems Estuary exist (Essink. and Kleef
1988). Along the east coast of North America the worm is most cammon intertidally,
but occurs down to 38 m (Dauer et al. 1981; George 1966; Kinner and Maurer 1978;
Maciolek. 1984).
Thus, it seems probable that M. viridis has not been only capable of colonizing
the inshore areas but, like other eulittortlJ brackish water species having their sole or
main centre of development in tidal areas (Remane 1971), wm also penetrate to greater
depths in the Baltic provided oxyg:m conditions are suitable.

CONCLUSIONS
It is obvious that Marenzelleria viridis has succeeded in establishing populations
in Baltic waters as it did in NW European estt!aries.
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Hs larval development is entirely planktonic, so one should expect to find M. viridis
farther on along the Polish coast (following the net water current) and in the vicinity
of Baltic harbours, as being carried with ship's ballast waters is the most probable
explanation of the appearance and successful dispersal of the species in European
waters.
Extensive areas of soft bottom in deeper zones of the Baltic Sea provide favourable
conditions for the polychaete and are also expected to be colonized by the polychaete
unless low oxygen concentrations prevent that.
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