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The German Wadden Sea: A problem area for nuisance blooms?
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Abstract. Mass occurrences of Phaeocvstis itlobosa and Noctiluca scintillans are recurrent
phenomena in the German Wadden Sea. In contrast, potentially toxic species of -Dinonhvsis spp. and
Alexandrium excavatum only occur at low concentrations. lt is suggested that they result from
advection from offshore sites stratified in summer, as well as from frontal structures adjacent to the
Wadden Sea, where blooms of Dinophysis acuminata at densities over 150 x 10 3 cells/ dm 3 were
observed. In addition, semi-enclosed bracldsh basins situated behind the coast-line are favorable
sites for mass developments of various nuisance forms. The cyst flora of the Wadden Sea is in
concords with the low abundance of modle cells. Cyst numbers are dominated by Scrinnsiella spp.,
with a species composition very similar to that of the open German Bight. There is no evidence of
cyst accumulation in Wadden sediments.

1. Introduction
The German North Sea coast is entirely bordered by the Wadden Sea, which is a very sensitive area
from the ecological point of view and used intensively for tourism and fishery activities. In this
context, two aspects of nuisance phytoplankton blooms are of relevante: Esthetic problems of waten
quality and the dan§er of shellfish poisoning. Annual revenue from the tourism industry are in the
range of $1.5 x 10 , with a clientele very sensitive to the appearance of the water. Blue mussel
cultures are concentrated especially in die northern and westernmost area, with a production in 1991
and 1992 of about 30 to 50 x 10 3 tons/year, representing an annual turnover of 310-13 million
(Anonymous, 1993).

2. Materials and Methode
Seasonal investigations were carried out in January, May and August between 1989 and 1992 011 a
fixed grid comprising 80-90 stations. A frontal structure was investigated in August 1984 an 5
stations. Discrete water samples were Piken from aboard ship with a 51-Niskin bottle at a depth of
about 1 m. PhytoplanIcton subsamples were preserved with Lugol's iodine, prior to further analysis
under an inverted microscope equipped with phase contrast. For the purpose of additional taxonomical identification, living samples were taken using an Apstein-net (20 pm -mesh size).
Vertical profiles of salinity and watet temperature were obtained with an ME-multiprobe.
Mouse bioassays for DSP are practised from extracts of bivalve molluscs by health authorities.
For cyst investigation, sediment cores were sampled at 7 stations between 1991 and 1993, using a
hand-held coring device at both northern stations (WI, W2) and at W7 (Fig. 5) and a gravity corer
at all other stations. Core sections (0.5 cm or lcm) were gently sonicated and dien passed through
150 pm ganze and retained an 20
gauze. The residue an the 20 pm ganze was rinsed from the
net and resuspended in 30 ml filtered seawater. Several milliliters of düs preparation were counted
an Utermöhl slides using an inverted microscope.

3. Results
3.1. Nuisance phytoplankton species in the German Wadden Sea
Recurrent mass occurrences of Phaeocvstis spp. and Noctiluca scintillans, with associated foam and
mucus production, are a rather common phenomenon in die ooastal waters of die German Bight and
- with respect to esthetics - die most spectacular events (Fig. 1). Detailed surveys in the Wadden
Sea conducted over die last 4 years revealed maximum cell concentrations of Phaeocvstis amounting
to 7 x 107 cells/dm 3 in 1989, with corresponding numbers for subsequent outbreaks in the range of
10 8 cells/dm3 in 1990, 7 x 107 (1991) and 13 x 10 6 cells/dm 3 in 1992, respectively. Scum formation
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