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Summary 

Purpose 

A further international field study was carried out within the framework of the NEA-GIG 
intercalibration (fish) for the water body type ‘transitional waters’. The fishing operations took 
place in the Weser estuary from 12-16 October 2009. A total of 7 groups from 7 countries took 
part in the field test. 

The objective of this project is to apply various national fishing methods at the same place and at 
the same time. After preparation of the data the project plan envisages a comparison of the catch 
results and an evaluation of the findings in terms of their relevance for the assessment. An analysis 
of the common features and differences and, as far as possible, identification of the causes may 
provide a major basis for a successful further intercalibration process. This report contains an initial 
overview and evaluation of the results. 

Weser estuary 

Numerous expansion measures in the Lower and Outer Weser led to a drastic change in the 
morphology of the originally rather shallow Weser estuary. The present-day extended depth is 
around -9 m chart datum in the Lower Weser and approx. –14 m chart datum in the Outer Weser 
and thus surpasses the historical depth several times over. The tidal range increased from the 
historical figure of <0.3 m to approx. 4 m today in the Lower Weser. The expansion measures led 
to pronounced canalization, particularly of the Lower Weser, and the loss of habitats typical of the 
estuary (river splits, branches, shallow-water zones, etc.). The structural changes of the original 
estuary as well as the still existing claims to use have resulted in classification of the Weser estuary 
as a ‘heavily modified water body’ in accordance with the WFD. 

More than 120 fish species (excluding present-day neozoans) are historically documented in the 
Weser estuary. For the period at the beginning of the 20th century it was pointed to the decline 
that started in the Weser and became significant for most diadromous migratory fish species and 
lampreys by the mid-20th century. 

With regard to the WFD-intercalibration requirements a ‘new’ typology (main criterion size of an 
estuary) was proposed by the NEA-GIG ‘Fish’ (may 2010) to ensure a feasible comparison of 
estuaries. Four size classes (very small, small, medium, large) were differentiated. Against this 
background the Weser estuary is classified as ‘large’ (type: TW4T2). All in all 12 estuaries belong 
to this size class. 

Methods 

The fishing operations were carried out, as far as possible, in conformity with the respective 
national monitoring requirements (number of sample sites/salinity zone, number and duration of 
hauls). Various measuring points in the oligohaline, mesohaline and polyhaline zone of the Weser 
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estuary were investigated against this background. Beach seines, fyke nets as well as beam trawls 
and anchor nets were used.  

The results were evaluated by means of descriptive and multivariate (exemplary) statistics.  

Results 

Species spectrum 
In October 2009 a total of 38 fish species in 6 functional guilds according to Elliot & Dewailly 
(1995) were detected. Estuarine residents (9) and the freshwater group (8) were represented with 
the most species. 16 taxa are marine guilds (marine juvenile migrants, marine seasonal migrants, 
marine adventitious species) and 6 can be allocated to the diadromous group. A ‘new’ goby species 
that was detected has not been definitively determined as yet. Furthermore, detection of Solea 
senegalensis deserves mention. The latter finding still has to undergo a taxonomic examination. 
Both taxa were documented for the Weser estuary for the first time. 

Regardless of the salinity zone, the highest numbers of species were caught with anchor nets. 
Beach seines and fyke nets attained lower figures (locally). Beam trawl, beach seine and fyke net 
results varied little at the species number level. By contrast, significant differences are perceptible 
compared to the anchor net. 

Abundance, dominance 
Abundance differences between the salinity zones and, inevitably, method-specific differences in 
particular were determined within the scope of the study while the anchor net fishing operations 
supplied the most extensive catches in each case. The absolute abundances differed in comparison 
by up to 2 x 10-3 ind. (e.g. beach seine_meso vs. anchor net_meso). In the end a comparison of 
the abundance amounts is meaningful only to a very limited extent because of the method-specific 
differences in catch intensity. For this reason the abundances were transformed for further 
evaluation in order to mitigate the great method-based quantitative differences. 

Depending on the method and/or salinity zone, pelagic species, such as Osmerus eperlanus and 
Clupea harengus (anchor net), dominated. In addition to O. eperlanus, primarily benthic species 
like Pomatoschistus spp. and Platichthys flesus were dominant in the beam trawl and fyke net 
hauls. The beach seine catches were dominated by gobies and P. flesus. 

A comparison of the method-specific results showed dissimilarities between a minimum of 53.8% 
and a maximum of 73.1% depending on the bilateral comparison. The least qualitative-quantitative 
differences appeared between fyke nets and beach seines. The similarity in this case was approx. 
46% (dissimilarity 53.8%). The greatest dissimilarity (73.1%) was found for beach seines vs. 
anchor nets. Such species as O. eperlanus, Pomatoschistus spp., S. rostellatus, C. harengus and L. 
fluviatilis contributed most markedly to the method-specific differences. 
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Assessment 
In spite of the very different catch results in comparison to the national monitoring methods, the 
expert judgements are characterized by a high degree of accordance. Differences in judgement 
were more gradual. The Weser estuary, for instance, is classified overall as ‘moderate’ with a 
tendency to ‘poor’ on the basis of the expert judgement. Classification of the oligohaline section 
generally as ‘poor’ displayed the same tendency. In view of the present-day abiotic boundary 
conditions in the Weser estuary, this classification appears plausible. 

As far as possible, the Weser estuary was also classified by applying the respective national 
assessment approaches. Analogous to the expert judgement, the ‘formal’ assessment also showed 
a high degree of accordance. Overall, the Weser is generally classified as ‘moderate’ though the 
oligohaline zone is regarded as poorer and the outer section of the Weser estuary shows a 
tendency to a better classification. 

Conclusion 
Against the background of the findings the following initial brief conclusion can be drawn. The 
study conducted within the framework of intercalibration showed an extensively satisfactory result 
in the end, based on the fact that 

� the expert judgements vary little (moderately) internationally on the basis of the 
available fishing results. This indicates that the conceptions regarding the ecological 
target state of an estuary are generally similar at the international level. Though it 
cannot be formally substantiated, this is an important insight in terms of the 
intercalibration process. 

� the formal assessment approaches at the level of analysis possible here supply similar 
judgements. In addition, the formal assessment results also extensively correspond to 
the expert judgement.  

It is evident, furthermore, that meaningful application of the assessment procedure is only possible 
on the basis of the associated fishing methods. Among other things, four aspects are of major 
significance in this context: 

1. Definition of the reference conditions. In each case these are derived on the data basis of 
very different fishing methods. Setting the classification boundaries depends on the fishing 
method: for example, detection of 5 species with methodological approach ‘A’ or detection 
of 10 species with methodological approach ‘B’ indicates an identically classified state.  

2. Selection of the metrics. The fishing method is also a determining factor for selection of 
the metrics on which the assessment is based. The abundance of pelagic species, for 
instance, cannot be recorded using beach seine or fyke net investigations and thus such 
parameters cannot be implemented in an assessment procedure based on the fishing 
methods mentioned.  

3. Moreover, the respective pressures are relevant to selection of the metrics. These 
pressures vary according to the national ‘stressors’. Assessment of the metric ‘introduced 
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species’ in the Weser estuary, for instance, would not be expedient since neozoans 
currently do not play any role here in terms of qualitative and quantitative aspects. Thus, 
at this level, too, application of the national assessment methods is not sensible as things 
stand now. 

4. In all likelihood (with some exceptions) application of the assessment procedures with 
non-conforming fishing methods may lead to incorrect classification that either 
overestimates the ecological state or, as in the example chosen in this report, may result in 
an underestimation. 

In spite of different metrics and data acquisition methods, the national methods display gratifying 
common features at the assessment level. Although the findings resulting from the field test 
cannot be absolutely representative in the end, they indicate that the general “fish-based model” 
of a ‘good ecological state’ appears to be defined internationally in a similar manner. 
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2. Purpose and objective 

Member states of the NEA-GIG have provided nationally developed proposals for assessment of the 
quality component ‘fish’ in transitional waters. Among other things, these procedures require 
application of specific data acquisition methods that in some cases differ significantly from each 
other in an international comparison. Within the scope of the still incomplete intercalibration 
process of the quality component ‘fish’ initial field tests were conducted in the Donegal estuary 
(Ireland) in October 2006 as well as in the Gironde in September (2007). The aim was to compare 
the fishing methods while taking into account qualitative and quantitative aspects. However, all 
member states were not able to take part and/or the respective fishing methods were applicable 
only to a restricted degree. 

In view of this initial experience, an additional field test was regarded as a meaningful element for 
a successful intercalibration process. The NEA-GIG TW FISH selected the Weser estuary for such a 
test for two reasons: 

1. extensively unrestricted application of the respective national fishing methods was possible 
here. 

2. the fact that the ecological status of the Weser estuary was, in the end, not yet clear with 
respect to the quality component ‘fish’ posed a particular challenge. 

The objective of this project was to apply the various national fishing methods at the same place 
and at the same time. After preparation of the data generated in each case the second step is to 
compare the catch results and evaluate the results obtained for their relevance to the assessment. 
The resulting findings must also be seen against the background of the reference conditions 
defined nationally for the water body type ‘transitional waters’. An analysis of the common features 
and differences in addition to, as far as possible, identification of the causes may provide a major 
basis for a successful further intercalibration process. 
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3. Participation 

A total of 7 groups from 7 countries took part in the field test, using different assessment 
procedures and fishing methods and/or fishing gear in each case within the framework of the 
national monitoring studies. You will find an overview of the member states taking part and fishing 
gear used in Table 1. 

Table 1: Overview of participating member states, Weser estuary October 2009.  

Member states Participation Gear(s) Participants 

France Yes Beam trawl (1.5 m), fyke nets Lepage, Guibert 

Netherlands Yes 
Anchor net (stow net), beam 
trawl (1.5 m) Jager 

Belgium Yes Fyke nets Breine 

England/Wales Yes Beam trawl, fyke nets, seine net Colclough, Waugh 

Spain_Asturias Yes Winged fyke net Cano, Miguel 

Norway (guest) Yes  - Pettersvik Salmer 

Germany Yes Anchor net (stow net) Mosch, Witt, Scholle, Schulze 

Ireland no Beam trawl, fyke nets, seine net  

Northern-Ireland no 
Beam trawl, fyke nets, seine net, 
purse seine  

Portugal no Beam trawl  
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4. Weser estuary 

The Weser flows through the low mountain region and the northern German lowlands in a 
northerly direction. The Weser estuary begins roughly in Bremen (Fig. 1). The tidal influence is 
spatially limited upstream by the tidal weir located in Bremen. Near Bremerhaven the Weser flows 
into the Wadden Sea or North Sea.  

North Sea

 

Fig. 1: Location of the area under study. 

The kilometre count for the Weser estuary begins in Bremen at a point about 4.6 km downstream 
of the Bremen-Hemelingen tidal weir at with km 0. The trough-shaped, relatively narrow Lower 
Weser with its two remaining side arms extends up to km 65.5 at the level of the Geeste mouth in 
Bremerhaven. The width increases from approx. less than 300 m in the Bremen area to around 
1,500 m near Bremerhaven. The target maintained depth in the shipping channel is 9 m. As of 
Bremerhaven, the Weser estuary expands in a funnel-shaped manner and includes expansive 
eulittoral areas, the Wadden Sea. The section between km 65.5 and 120 is called the Outer Weser. 
Since the last deepening the maintained target depth of the shipping channel there has been 14 m. 
The transitional waters of the Weser begin around Brake (Weser km 40) and are limited on the 
outside end seawards at about Weser km 84. 

The location of the brackish water zone has presumably been shifted upstream in the long term 
due to the expansion of the estuaries (e.g. Riedel-Lorje et al. 1992), though clear evidence is still 
lacking. For the sake of simplicity salinity is classified with respect to biological aspects according to 
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the Venice system, which is also used in classifying transitional waters. A distinction is made here 
between the limnetic zone with a salinity of <0.5 ppt, the oligohaline zone (0.5 – 5 ppt), the 
mesohaline zone (5 – 18 ppt) and the polyhaline zone (18 – 30 ppt). Since the location and size of 
these zones in the estuaries is extremely variable, their position can always only be given for 
certain headwater situation. 

Table 2: Key parameters for the Weser estuary. 

Weser  
Catchment area up to tidal weir (km²) 49.000  
Length of inner estuary (km) 70 
Mean discharge (m³/sec) 323 
Mean tidal range Weser (m)  
Bremerhaven Doppelschleuse 3.7 
Brake 3.8 
Bremen-Oslebshausen 4.0 
Bremen-Weserbarrage 4.1 

In the Weser the situation for a mean headwater according to older data in relevant literature as 
follows: limnetic zone (though salinified anthropogenically) up to km 40-50, oligohaline zone up to 
km 65, mesohaline zone up to km 85 and polyhaline zone up to km 115. In the case of low 
headwater, however, the upper brackish water boundary also shifts substantially further into the 
estuary in the Weser. 

The sediments on the bottom of the shipping channel in the Weser estuary are dominated by sand. 
There are gravel/sandy sediments only in places and the Lower Weser is also characterized locally 
by higher silt concentrations. Fine-grain sediments can be found in isolated cases in the fringe 
areas of the shipping channel and are significantly widespread predominantly in groyne areas. 

Note: With regard to the WFD-intercalibration requirements a ‘new’ typology (main criterion size of 
an estuary) was proposed by the NEA-GIG ‘Fish’ (may 2010) to ensure a feasible comparison. Four 
size classes (very small, small, medium, large) were differentiated. Against this background the 
Weser estuary is classified as ‘large’ (type: TW4T2). All in all 12 estuaries belong to this size class. 

4.1 Pressures 

In the following some background information on major impairment factors is presented in the 
form of a summary. The structural changes of the original estuary as well as the still existing 
claims to use have led to classification of the Weser estuary as a ‘heavily modified water body’ in 
accordance with the WFD. 
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Alteration of morphology (river training, canalization):  

Numerous expansion measures carried out on the Lower and Outer Weser have led to a drastic 
change in the morphology of the originally rather shallow Weser estuary. We provide the following 
basic data in this context: 

� Expansion of Lower Weser as of the end of the 19th century, - 5 m chart datum; present-
day extended depth: – 9m chart datum. 

� Expansion of Outer Weser as of the beginning of the 20th century, stipulation of shipping 
channel. Deepening to –10 m chart datum (1922), present-day extended depth: –14 m 
chart datum.  

� Currently further deepening of the river bottom by approx. 0.5 – 1 m is planned.  

The expansion measures led to pronounced canalization, especially of the Lower Weser (see 
Fig. 2) and loss of habitats typical for estuaries (river splits, branches, shallow-water zones, 
etc., Fig. 3).  

Bremen

Bremerhaven

 

Fig. 2: Change in the morphology of the Weser estuary from 1880 – 1980. 
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Loss of habitats (shallow water zones, reed beds, mudflats, marshes) 

Colonization of the coastal region and its use have resulted in a large-scale and profound 
restructuring of the natural habitat that will be outlined on the basis of several indicators. Losses of 
some of the typical types of habitat in the estuaries have been relatively well documented for the 
last hundred years (Claus 1998, among others). It must be kept in mind here that the original 
extent of the riverine meadows floodplain was reduced to a great high degree due to dike 
construction even around 1900 (Paluska 1992). 

 

Fig. 3: Lower Weser: Original riverbed before 1880. Source: Schirmer 2009. 

 

Shallow-water zones 
Shallow-water zones are of outstanding significance for the materials cycle of matter and also for 
the aquatic biotic community of the tidally influenced river because they have a substantially 
reduced currents as compared to the deeper sections and may therefore display different substrate 
conditions. Shallow-water zones (generally defined as areas with water depths less than 2 m) are 
important for primary plankton production, among other things. Due to the altered ratio between 
the depth receiving transmitted light and the total depth, the primary plankton production has 
often increased many times over in relation to the deep shipping channel sections so that the 
shallow-water zones may make a significant contribution to a positive oxygen balance. According 
to Claus (1998), the magnitude of the shallow-water zones diminished was reduced by 78% in the 
limnetic section of the Lower Weser and by 73% in the brackish section between 1887-93 and 
1988. 
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Mud flats 
The eulittoral zone is a characteristic estuarine habitat that may have developed into freshwater, 
brackish water or coastal mud flats. It has a relatively low number of species, but attains a high 
productivity. Although additional eulittoral areas form (predominantly at the expense of the 
shallow-water zones) by virtue of the increase in the tidal range that is caused by river 
development and is 60-90% due to the sinking of the low tide, numerous mud flat areas have 
been lost in the tidal estuaries in the past. The reason for this is construction work, such as bank 
reinforcement, the filling of backwaters and branches, sand nourishment and the like. Overall, 
however, the reduction is considerably less than for shallow-water zones since new eulittoral areas 
have been created by virtue of the lowering of the mean low tidal water. 

Foreshore and salt marshes 
The foreshore as a relict in front of the dike of the riverside and coastal lowlands that were very 
extensive prior to dike construction have been further reduced even after the early establishment 
of a closed dike line (Table 5). The very pronounced decline of dike foreland areas in the Elbe is 
exceptionally striking. This is primarily a consequence of the large-scale construction of dikes closer 
to the water after the storm tide in 1962. Contrary to the Lower Elbe, extensive dike construction 
closer to the water has not taken place on the Lower Weser in the recent past. The last significant 
diking measure closer to the water was the construction of the Luneplate dike south of 
Bremerhaven around 1920. Losses of foreshore habitats have occurred in recent years, particularly 
due to port construction projects. 

Alteration of tidal range (increase)  

The tidal range has increased significantly in the most of the German estuaries, the strongest rise 
being in the Lower Weser, where the tidal range has risen by a factor of 20 over the last 110 years 
in Bremen. Some keys parameter of the Weser estuary are shown in Table 2. 

Maintenance: dredging, dumping (due port management, navigation)  

Extensive dredging work, backfilling of side arms and hydraulic engineering measures were 
performed (Busch et al. 1984). To maintain the approved water depths for the shipping channels 
of the estuaries, maintenance dredging is necessary. In the Weser the volumes also declined up to 
1998, primarily as a result of hydraulic engineering measures to increase the transport capacity. 
They rose again substantially within the framework of the deepening to 14 m in 1999. Dredging 
within the framework of maintenance in the period from 1999 – 2004 involved an average annual 
volume of approx. 3-4 million m³ in the Lower and Outer Weser. The material is predominantly 
dumped in the estuary and is hardly stored on land nowadays. 

Eutrophication, oxygen budget  

Up to a few years ago the water quality in the estuaries led to ecological impairment, particularly in 
the Elbe and Weser. Summer oxygen deficits were primarily responsible for this. After expansion of 
the water treatment plants both along the estuary itself and in the catchment area, however, there 
were significant improvements (among others, Schuchardt et al. 1985). Today possible pollution of 
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the transitional waters due to pronounced oxygen deficiency only plays a largely minor role. As an 
example, Fig. 4 shows the oxygen situation in the Lower Weser for 2008. 

 

Fig. 4: Monthly oxygen concentrations (mg/l) in the Lower Weser for 2008. (Source: FGG Weser 2009). 

Further use 

Further impairments primarily include the removal of cooling water by 4 power stations. The 
consequences are a heat burden as well as impairments of fish fauna, which are subject to 
increased mortality due to the removal of cooling water through suction extraction. According to 
older estimates, the annual losses (0+-group & 1+ -group) for a large power station may be as 
much as > 90 t a year. Sprengel (1997) estimates the additionally occurring fish larvae losses at 
approx. > 800 million individuals per year. The extent to which the losses have an impact on the 
state of the estuarine fish stocks cannot be quantified at present. 

4.2 Fish (historically) 

On the basis of the available database more than 120 species (excluding present-day neozoans) 
are historically documented in the Weser estuary (Scholle & Schuchardt in prep.). The species can 
be divided into the six ecological guilds that were differentiated for estuaries by Elliott & Dewailly 
(1995) and represent various ”user groups” of the estuary. Along the estuarine salinity gradient, 
however, they differ in terms of quantitative and qualitative significance. In spite of anthropogenic 
pressures even in 19th century the species diversity at that time was still very high and the major 
characteristic species of the estuaries, such as sturgeon (Acipenser sturio), houting (Coregonus 
oxyrhynchus), shad (Alosa spp.), salmon (Salmo salar), etc., were still caught in large quantities. 
According to Nolte (1976), the catch figures for houting around 1900, for example, were even 
higher than those for the salmon, which was also very common at that time. 
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For the period at the beginning of the 20th century Schuchardt et al. (1985) pointed to the decline 
that started in the Weser and became significant for most diadromous migratory fish species and 
lampreys by the mid-20th century. Species like sturgeon, allis shad or houting disappeared from 
the Weser estuary. The stock of other species declined compared to the 19th century.  
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5. Methodology 

5.1 Fishing operations 

The objective was to apply the various national fishing methods, such as beach seine, fyke net, 
beam trawl and anchor net, spatially and temporally parallel to each other. These methods were 
applied at measuring points along the salinity gradient. The respective methodological approaches 
will be briefly described in the following (source: WISER 2010). 

5.1.1 Methods, fishing gear 

Belgium 

Gear: fyke net (port diameter 1 m -, length 4,5 m,  Fig. 5) and beach seines*, multihabitat 
sampling.For the quality assessment only fyke net catches are used. *Seine netting was just done 
exeptionally - for comparison with UK. 

Short description: At each site, one or two double fyke nets are positioned at low tide and emptied 
daily for a 48 hours period. All fish caught are identified to species level on site. Each survey per 
site is standardized as number of fish per fyke per day. These CPUE data are grouped per salinity 
zone (mesohaline, oligohaline and freshwater) and pooled per year. 

List of biological metrics: Total number of species, % smelt individuals, % marine juvenile 
migrating individuals, trophic composition and habitat use, % omnivorous individuals % piscivorous 
individuals. 

 

Fig. 5: Fyke net, Belgium. 
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France 

Gear: Beam trawl (1.5 x 0.5 m, Fig. 6) 

Short description: The sampling is done in a way covering well the area from the upper limit to the 
downstream limit of the water body. Hauls are done against the current in a depth between 1 and 
14 m. The shape of the bottom should rather be flat or at least without big spike from the bottom. 
Sampling can be done on a variety of bottom types but not on big stones or rocky substratum. 
Spring tides are avoided because of the strong current preventing the sampling gear to work 
properly. The ground speed should be maintained between 1.5 and 2.5 knots measured with a 
GPS. We use stratified sampling per salinity zone. Beam trawl 1.5m wide and 0.5m height for small 
estuaries (<100 km-2) and oligohaline zone of big estuaries (>100 km2), beam trawl 3.0 m wide 
and 0.5 m height for polyhaline and mesohaline zones of large estuaries. Regularly 2 campaigns 
year: survey in spring (mid-April to June) and in autumn (September to early November). 

Several metrics were tested: densities per functional guild (ecological, trophic and vertical 
distribution guilds), number of species per guild, total densities and total number of species. Each 
metric is calculated at the fishing occasion scale in order to take into account the effects of the 
sampling protocol. List of biological metrics: density of diadromous species (DDIA), density of 
marine juvenile species (DMJ) specific to meso and polyhaline zone, density of freshwater species 
(DFW) specific to oligohaline zone, density of benthic species (DB), density of resident species 
(DER), total fish density (DT), taxonomic richness (RT). Densities are calculated as number of fish 
caught per 1000 m-²  (see: Delpech et al. 2010, Delpech et al. 2011). 

 

Fig. 6: Beam trawl, France, sample site Weser estuary, polyhaline section. 

 

Fig. 7: Evaluation of a beam trawl catch, sample site Weser estuary, polyhaline section. 
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Netherlands 

Gear: Anchor net (10 x 13 m; oligo-polyhaline, Fig. 13), beam trawl (3 m x 0.5 m, polyhaline only) 

Fish monitoring is carried out by means of anchor net, among other things. The net size used by 
commercial fishermen is approx. 130 m². A precise definition or specification of the net size cannot 
be carried out since it is necessary to make use of the existing equipment of commercial cutters for 
fishing purposes. By means of the computational standardization to 80 m², differences related to 
the fishing method that are due to the net sizes can at least be partially compensated for. The 
typically employed mesh sizes (at the cod end) were 6 – 12 mm. Net exposition over the whole 
entire tidal phase (low-tide, and high-tide). Sample integrated over a water body of about 10 – 14 
km length (tideway). In addition to the anchor net, species-specific fishing operations (eelpout, 
plaice) are carried out by means of beam trawl (regularly 3 m x 0.5 m). The latter is carried out 
exclusively in the meso-polyhaline section of the estuary. 

List of biological metrics: number of species per guild, (marine estuarine dependent, marine-
juvenile, marine-seasonal); estuarine residents; diadromous (diadromous-transit, diadromous-
estuarine); abundance (ind. * h-1 * 80 m-2) of indicator species (representatives of the relevant 
guilds in regard to ecological functions and habitat structure) including age-group classification. 

Indicator species: ruffe (reproduction, nursery, habitat structure near-shore, freshwater-
oligohaline), smelt & twaite shad (reproduction, nursery, water quality, entire estuary), flounder 
(nursery, habitat structure, entire estuary, benthic, soft bottom), herring (nursery, habitat 
structure, meso-polyhaline, pelagic), plaice (nursery, meso-polyhaline, benthic soft bottom), 
eelpout (habitat structure, meso-polyhaline benthic hard bottom). 

Spain (Asturias) 

Gear: multimethod (beach seines Fig. 9, fyke net Fig. 8) 

Short description: Sampling regularly took place twice a year (April-June and September-
November). In a unique sampling point two fykes and a winged fyke were situated in Asturias 
(four in Cantabria). The fykes are situated parallel to the shore and they are set up at sunset with 
low tide, staying through an approximate time of 12 hours. Latterly the captures are identified, 
measured, weighted and, finally, released. Fyke net sampling was supplemented by beach seine. 
To use such gear it is necessary to find an adequate sampling point with a steep shore and sandy 
substrate. The procedure is as follows: two people situated on the shore hold one extreme while 
another people in the zodiac go setting the seine in the water describing a circle until they reach 
the shore again where another two people hold the other extreme. Once the seine is set up the 
four people in the shore pull at the same time until the whole seine is on the beach with the 
captures inside. 

List of biological metrics: species diversity; presence of indicator species; number of taxa that 
make up 90% of abundance; number of estuarine resident taxa; number of estuarine-dependent 
marine taxa; functional guild composition, number of benthic invertebrate feeding taxa; number of 
piscivorous taxa; feeding guild composition. 
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Fig. 8: Winged fyke net, Spain, sample site upstream Bremerhaven. 

 

 

Fig. 9: Beach seine, Spain, sample site Bremerhaven. 

Spain_Basque (not participated in the field exercise in October 2009). 

Gear: 1,5 m beam trawl, tickler chain (whole salinity range of the transitional waters) 

Short description: At each trawl line, three hauls (replicates) were collected, using a 1.5 m wide 
beam trawl with a tickler chain; the first part of the net has 10 mm mesh size and 8 mm mesh size 
cod end; and towed for 10 min at 1.5 knots. Fish and crustacean density were calculated taking 
into account then fishing effort calculated from the beam width, the time of trawling and the boat 
speed. The sampling was carried out every September–October, at high tide, once every 3 years at 
each of the estuaries. For further information see Uriate & Borja (2009). 

List of biological metrics: species richness, Indicator species (%), introduced species (%), fish 
health (% affected), flat fish (5); Trophic composition (omni- & piscivorous %), resident species 
(number & %). 
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United Kingdom 

Gear: multimethod, beach seine (44 x 3,5 m) (Fig. 10), beam trawl (1.5 x 0.5 m), fyke nets (port 
diameter 1 m, like fyke net Belgium), otter trawl (polyhaline, not applied in the Weser estuary); 
Multihabitat sampling 

 

Fig. 10: Beach seine UK, sample site Weser estuary polyhaline section, October 2009. 

 

 

Fig. 11: “..please send me some fishes…”,UK beach seining at Bremerhaven, mesohaline section of the Weser, 
October 2009. 
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Abb. 12: Fyke net, United Kingdom 

Short description: Depends on typology but a combination of: 44 m x 3,5 m seine net (2 
replicates), 1.5 m 200 m tow and Otter trawl or 2 m beam trawl 15' tow, fyke nets. Regularly 2 
campaigns year: Spring (April, May, June) and autumn (September, October, November). 
Multihabitat sampling. 

List of biological metrics: species composition; presence of indicator species; species relative 
abundance; number of taxa that make up 90% of the abundance; number of estuarine resident 
taxa; number of estuarine-dependent marine taxa; functional guild composition; number of benthic 
invertebrate feeding taxa; number of piscivorous taxa; feeding guild composition. 

Germany 

Gear: Anchor net (10 x 13 m; oligo-polyhaline) 

Fish monitoring is carried out by means of anchor net (Fig. 13). The net size used by commercial 
fishermen in the northern German estuaries is approx. 130 m². A precise definition or specification 
of the net size cannot be carried out since it is necessary to make use of the existing equipment of 
commercial cutters for fishing purposes. By means of the computational standardization to 80 m², 
differences related to the fishing method that are due to the net sizes can at least be partially 
compensated for. In our view, however, the net size should not be less than a minimum of about 
70 m². The typically employed mesh sizes (at the cod end) were 6 – 12 mm. Net exposition over 
the whole entire tidal phase (low tide and high tide). Sample integrated over a water body of about 
10 – 14 km length (tideway). 
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Fig. 13: Anchor net vessel, Netherlands, Germany; sample site Bremerhaven, mesohaline section. 
 
List of biological metrics: number of species per guild, (marine estuarine dependent, marine-
juvenile, marine-seasonal); estuarine residents; diadromous (diadromous-transit, diadromous-
estuarine); abundance (ind. * h-1 * 80 m-2) of indicator species (representatives of the relevant 
guilds in regard to ecological functions and habitat structure) including age-group classification. 
Indicator species: ruffe (reproduction, nursery, habitat structure near-shore, freshwater-
oligohaline), smelt & twaite shad (reproduction, nursery, water quality, entire estuary), flounder 
(nursery, habitat structure, entire estuary, benthic, soft bottom), herring (nursery, habitat 
structure, meso-polyhaline, pelagic), striped seasnail (habitat structure, meso-polyhaline benthic 
hard bottom). Selection has not been completed yet (dependent on estuary) and new metrics 
(eelpout, plaice cf. metrics Netherlands) may be tested. 
 

 

Fig. 14: Anchor net vessel, low-tide catch, sample site Bremerhaven mesohaline section. 
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5.1.2 Fishing period and location of catch sites 

The fishing operations were carried out from 13.10. – 16.10.2009. The positioning and number of 
measuring points were geared to the requirements of the respective study approaches. Altogether 
the fishing operations took place at 5 positions in the Lower and Outer Weser, though all methods 
were not used at every position. Table 3 and Fig. 15 furnish an overview of the location of the 
fishing stations. Further information on the methodology can be found in Table 4. 

Table 3: Location of the fishing stations in the Weser estuary (October 2009). 

Name sample site Location Weser-km Salinity zone Country 

Brake/Sandstedt 35 - 45 oligohaline UK, FR, B, NL, GER 

Dedesdorf 55 lower oligohaline E 

Bremerhaven-Nordenham 62 - 70 mesohaline E, UK, FR, B, NL, GER 

Wremen 80 - 90 polyhaline UK, FR, B, NL, GER 

 

Fig. 15: Location of the stations in the Weser estuary fished in October 2009. Red lines: beam trawl hauls (FR, UK, NL-
polyhaline). 
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Fig. 16: Location and length of the beam trawl hauls in the Lower Weser (oligohaline, left) and in the Outer Weser 
(mesohaline and polyhaline), October 2009.  

Table 4: Information on fishing gear and on execution of fishing operations in the Weser estuary, October 2009. UK = 
United Kingdom, B = Belgium, E = Spain, F = France, NL = Netherlands, GER = Germany.(Details still to checked, may 
2011) 

 

Country gear net dimensions mesh size replicates/site
no. sample  

sites salinity section

UK beach seine 44 m x 3,5 m
dual mesh 20 mm, 

wings 5 mm 2 4 oligo-, meso, -polyhaline
B beach seine 25 m x 1,5 m 5 mm 1 1 (+UK) oligo-, mesohaline
E beach seine 25 m x 1,5 m 5 mm 1 1 mesohaline
B fyke net port diameter 1 m 5 mm 4x, 2x 24h exposition 2 oligo-, mesohaline

UK fyke net port diameter 1 m 5 mm 4x, 2x 24h exposition 2 oligo-, meso, -polyhaline

E 
winged fyke &  

fyke net 
wings 20 m, port 

diameter 1m 5 - 10 mm 2x24h & 2x12h exposition 2 mesohaline
F beam trawl 1,5 x 0,5 8 mm 7 - 11 hauls, 15 min, 2 kn 3 oligo-, meso, -polyhaline

UK beam trawl 1,5 x 0,5 8 mm 7 - 11 hauls, 15 min, 2 kn 3 oligo-, meso, -polyhaline
NL/GER anchor net 115 - 130 m² 10 mm (cod end) 5 - 7 h exposition 3 oligo-, meso, -polyhaline
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5.1.3 Catch processing 

All fish were determined at the species level. This was followed by measurement of the total length 
of the fish to an accuracy of 1 cm ‘below’. The raw data can be provided on request. 

5.2 Data evaluation 

The results of the various recording methods are compared. Besides a descriptive presentation of 
the results, an analysis of the data was also carried out by means of multivariate statistics.  

The second step involves evaluation and comparison of the catch results using the national 
assessment procedures as far as possible. Differences or common features are pointed out and, if 
applicable, references are made to possible reasons. In addition, a comparison is made of the 
formal results by means of a ‘fish-based expert judgement’ on the ecological state of the Weser 
estuary on the basis of the measured data. 
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6. Results 

6.1 Basic abiotic parameters 

At the time of the fishing campaign the water temperature varied depending on the section 
between 14°C in the inner and approx. 11°C in the outer estuary. The salinity showed the 
expected longitudinal gradients as well as the tide-induced variability with values of > 0.5 ppt - > 
3.5 ppt in the oligohaline section and values of > 18 ppt - > 27 ppt in the polyhaline section. The 
oxygen situation was in the optimal range with saturation values of around 100%. Table 5 provides 
an overview of the basic abiotic conditions. 

Table 5: Basic abiotic data at the time of the fishing operations; Weser estuary October 2009. 

Date time tide sample site Salinity zone
depth, 

measurement
temperature 
water [°C]

conductivity 
[µS/cm]

salinity  
[ppt]

oxygen   
[mg/l]

oxygen 
saturation 

[%]
13.10.2009 05:30 rising tide Brake_Sandstedt oligohaline near surface 14,2 1.620 0,83 10,5 101,2
13.10.2009 08:30 rising tide Brake_Sandstedt oligohaline near surface 14,8 6.305 3,45 9,7 96,5
13.10.2009 10:20 falling tide Brake_Sandstedt oligohaline near surface 14,6 6.431 3,53 9,9 98,7
13.10.2009 13:20 falling tide Brake_Sandstedt oligohaline near surface 14,2 1.803 0,93 10,2 98,4
14.10.2009 06:00 rising tide Bremerhaven mesohaline near surface 13,4 15.470 9,08 11,1 109,2
14.10.2009 10:00 rising tide Bremerhaven mesohaline near surface 11,9 31.730 19,19 9,7 100,4
14.10.2009 12:00 falling tide Bremerhaven mesohaline near surface 12,0 30.520 18,81 10,8 110,7
14.10.2009 15:00 falling tide Bremerhaven mesohaline near surface 13,0 20.900 12,55 9,3 95,5
15.10.2009 08:00 rising tide Wremen polyhaline near surface 11,4 30.000 18,56 10,5 106,1
15.10.2009 11:30 rising tide Wremen polyhaline near surface 10,2 42.340 27,12 11,1 115
15.10.2009 13:30 falling tide Wremen polyhaline near surface 10,2 38.900 24,72 9,6 118,9
15.10.2009 16:30 falling tide Wremen polyhaline near surface 11,5 29.890 18,55 9,9 102,8  

6.2 Species spectrum 

Numbers of species 

Within the scope of the fishing operations in October 2009 38 fish species were detected 
altogether, consisting of 6 functional guilds according to Elliot & Dewailly (1995). Estuarine 
residents (9) and the freshwater group (8) were represented with the most species (Table 6). 16 
species are marine guilds (marine juvenile migrants, marine seasonal migrants, marine 
adventitious species) and 6 can be allocated to the diadromous group. Note: Due to fact that some 
assessment methods refers to the guild classification according to Elliot & Dewailly (1995) this 
classification has been used within this study too. This guild approach will be adjusted in future 
considering Franco et al. (2008) than.  

A goby was detected but has not been definitively determined thus far. Furthermore, we detected 
Solea senegalensis, but the latter find has yet to be checked in taxonomic terms. For this reason S. 
senegalensis has not yet been included in the list of species. This would mark the first time that 
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the two taxa mentioned have been detected in the Weser estuary. A total of 19 species were found 
in the oligohaline section of the Weser while 28 were detected in the mesohaline and 26 species in 
the polyhaline section of the Weser estuary. As expected, the species composition differed along 
the salinity gradient. Thus, with isolated exceptions, the freshwater guild was represented only in 
the oligohaline section while we predominantly recorded estuarine residents and representatives of 
the marine guilds in the mesohaline and polyhaline section. We recorded 10 species in the entire 
transitional waters, though their occurrence was characterized by a high abundance differential, 
with lower numbers in the oligohaline and higher numbers especially in the mesohaline section. 
The detection of river lamprey and twaite shad deserves special emphasis (Habitat Directive 
species). River lamprey occurred relatively frequently with a total of 380 individuals whereas twaite 
shad was more moderately represented (87 individuals). Both species were almost exclusively 
caught by means of anchor net (99.5% and 100% respectively) (see following sections and 
Annex). 

Table 6: Species spectrum, differentiated according to ecological guilds in the transitional waters of the Weser 
(oligohaline – polyhaline) in October 2009; data on all fishing methods: UK, FR, B, E, NL, GER. Definition functional 
guilds according to Elliot & Dewailly 1995. 

name
Functional 

guild Habitat
Substrat 

preference
Feeding guild_(u.a. 

fishbase)
Feeding 
guild_UK Reproduction

Abramis brama freshwater pel indiff planktivorius, invertebrates benthic invertebrate vege
Gymnocephalus cernuus freshwater dem indiff invertebrates vege
Leuciscus idus freshwater pel indiff invertebrates vege
Leuciscus leuciscus freshwater pel indiff invertebrates, planktivorous zooplankton ben
Perca fluviatilis freshwater pel indiff piscivorous, invertebrates piscivorous vege
Pungitius pungitius freshwater pel indiff invertebrates zooplankton brood care
Rutilus rutilus freshwater pel indiff planktivorius, invertebrates zooplankton vege
Sander lucioperca freshwater dem hs piscivorous, invertebrates ben
Anguilla anguilla diadromous-tran ben fs piscivorous, invertebrates piscivorous  -
Gasterosteus aculeatus diadromous-tran pel indiff invertebrates, piscivorous, zooplankton zooplankton brood care
Lampetra fluviatilis diadromous-tran ben fs piscivorous piscivorous  -
Liza ramada diadromous-tran pel indiff plankton, invertebrates detritus pel
Alosa fallax diadromous-est pel indiff piscivorous, invertebrates zooplankton dem
Osmerus eperlanus diadromous-est pel Sand invertebrates, piscivorous zooplankton ben
Agonus cataphractus estuarine res. ben Sand invertebrates benthic invertebrate vege
Liparis liparis estuarine res. ben hs invertebrates, piscivorous benthic invertebrate vege
Myoxocephalus scorpius estuarine res. ben Sand invertebrates, piscivorous piscivorous brood care
Pholis gunnellus estuarine res. ben hs, veg invertebrates benthic invertebrate brood care
Platichthys flesus estuarine res. ben fs invertebrates, piscivorous benthic invertebrate pel
Pomatoschistus microps estuarine res. ben Sand invertebrates, zooplankton benthic invertebrate ben
Pomatoschistus minutus estuarine res. ben Sand invertebrates, zooplankton benthic invertebrate ben
Syngnathus rostellatus estuarine res. ben Sand, veg zooplankton, invertebrates zooplankton brood care
Zoarces viviparus estuarine res. ben Sand invertebrates benthic invertebrate brood care
Dicentrarchus labrax marine juv. dem indiff invertebrates, piscivorous piscivorous pel
Gadus morhua marine juv. dem fs invertebrates, piscivorous piscivorous pel
Merlangius merlangus marine juv. dem indiff invertebrates, piscivorous piscivorous ben
Pleuronectes platessa marine juv. ben fs invertebrates benthic invertebrate pel
Scophthalmus rhombus marine juv. ben fs invertebrates, piscivorous piscivorous ben
Solea solea marine juv. ben fs invertebrates benthic invertebrate pel
Chelon labrosus marine sais. ben hs, veg invertebrates, plankton, detritus detritus pel
Ciliata mustela marine sais. ben indiff invertebrates benthic invertebrate pel
Clupea harengus marine sais. pel indiff invertebrates, zooplankton zooplankton ben
Cyclopterus lumpus marine sais. ben hs invertebrates, piscivorous benthic invertebrate pel
Engraulis encrasicolus marine sais. pel indiff zooplankton zooplankton pel
Sprattus sprattus marine sais. pel indiff zooplankton zooplankton pel
Mullus surmuletus marine adv. ben hs invertebrates benthic invertebrate pel
Taurulus bubalis marine adv. ben hs invertebrates, piscivorous benthic invertebrate vege
Trachurus trachurus marine adv. dem hs invertebrates, piscivorous piscivorous pel
Gobidae indet ben  -  -  -  
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Fig. 17: Numbers of taxa (excluding freshwater and marine adventitious species) differentiated according to salinity 
zone and fishing method, data on Weser estuary October 2009. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach 
seine, FY (2-4 x 24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 h exposition) = anchor net. Red dot = total number of taxa on the 
basis of all methods. UK = United Kingdom, B = Belgium, E = Spain. 

 
As expected, the numbers of species varied depending on the method. Fig. 17 shows the numbers 
of species differentiated according to fishing method and salinity zones. Various aspects have to be 
taken into account in this context, including: 

� fished area: near shore, shallow water (BS, FY) or far from shore, deep water (BT, AN) 

� fishing intensity (number of hauls, duration of exposition, etc). 

The results show that the beam trawl, beach seine and fyke net results vary little between one 
another at the number of species level. By contrast, significant differences are evident compared to 
the anchor net. Regardless of the salinity zone, the highest numbers of species were recorded with 
the anchor net (Fig. 17). Based on the total number (all data pooled), 80% of the spectrum of 
species was recorded by means of this method. Beach seines and fykes (locally) reached 
comparably lower values (Table 7). 



NLWKN/LAVES: WFD test in practice on fish fauna in the Weser estuary Page 34 

May 2011 _ Vers. 3 BIOCONSULT Schuchardt & Scholle 

Table 7: Proportion (%) of number of species recorded according to specific method (excl. FW & MAD) based on the 
total number (all data pooled). FW = freshwater species, MAD = marine adventitious specious. 

 

The findings are plausible by virtue of the fact that the anchor net permits the greatest volume of 
water to filter through. Because of the net size, the water column near the bottom is covered in 
such a way that a good number of benthic species are also caught in the anchor net (Table 8).  

Table 8: Numbers of species (incl. FW & MAD) differentiated according to habitat guild and fishing method. BT (Nhauls=7) 
= beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 h expos.) = anchor net. FW 
= freshwater species, MAD = marine adventitious specious. FR = France, UK = United Kingdom, B = Belgium, E = Spain, 
NL = Netherlands, GER = Germany.  

 

6.3 Abundance 

Total abundance 

We would first like to point out that abundance was not standardized. This means the method-
specific abundance total from catch per unit effort (cpue) is presented here. On this basis 
abundance differences emerged between the salinity zones and inevitably method-specific 
differences in particular (Fig. 18). In the end, however, a comparison of the abundance totals is 
meaningful only to a very restricted extent because of the method-specific variation in catch 
intensity. The pronounced differences shown on the basis of the absolute abundance totals are 
somewhat moderated by a log transformation (Fig. 18, bottom).  

% of species no. 
related  to the total 
number/salinity zone replicates oligohaline mesohaline polyhaline

species no. total (excl. 
FW & MAD) all gears 12 25 22
beam trawl  7 - 11 42% 44% 55%
beach seine 3 50% 36% 50%
fyke net 4 x, 2 x 24h 42% 32%
winged fyke + fyke net 2 x 24; 2 x 12h 44%
anchor net ca. 2 x 3h 100% 80% 86%
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Fig. 18: Abundance total (raw data – top; log+1-transformed – bottom) differentiated according to fishing method and 
salinity zone. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 
h expos.) = anchor net. FR = France, UK = United Kingdom, B = Belgium, E = Spain, NL = Netherlands, GER = 
Germany. 

Fig. 18 shows the results as an overview. The absolute figures varied from  

� 44 (oligohaline) – 2,034 ind. (polyhaline, sum of 7-11 hauls respectively) based on beam 
trawl fishing (F) 

� 58 (oligohaline) – 696 ind. (polyhaline, sum of 3 hauls respectively) based on beach seine 
fishing (UK + B) 

� 24 (mesohaline) – 85 ind. (oligohaline, sum of 2 - 4 x 24 h exposition respectively) based 
on fyke net fishing (B) 

� 95 ind. (mesohaline, beach seine 1 haul) and 339 ind. (mesohaline, fyke & winged fyke 2 x 
12 h and 2 x24 h exposition) - Spain (mesohaline only) 
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� 16,700 (oligohaline) – 60,507 ind. (mesohaline, sum of 2 x approx. 3-4 h net exposition 
respectively) based on anchor net fishing (NL/GER) 

Dominance (method-specific) 

In the oligohaline section, in which 19 species were detected altogether (incl. freshwater & marine 
adventitious species), the catches were characterized by Osmerus eperlanus, Pomatoschistus spp. 
and Platichthys flesus. While smelt had a very high share (87% and 54% respectively) on the basis 
of the anchor net and beam trawl fishing operations, the species displayed a proportion of only 
<13% in the beach seine and fyke net catches, though it still numbered among the dominant or 
subdominant species. In some beach seine hauls, however, the species was not represented at all 
(see bs-UK). In addition to O. eperlanus, Pomatoschistus spp and/or Platichthys flesus occurred 
frequently, especially in beam trawls, beach seines and fykes (Table 9). 

Table 9: Rel. abundance (%) of the dominant species (altogether >90%) in the oligohaline section of the Weser estuary. 
Nind_total = absolute abundance total 

Rel. abundance [%] - 
oligohaline 

Beam trawl  

(Nind_total = 44) 

Beach seine (B, UK) 

(Nind_total = 58 - 85) 

Fyke  

(Nind_total = 44) 

Anchor net 

(Nind_total = 16,764) 

Osmerus eperlanus 54 0 – 13 6.8 87 

Pomatoschistus spp. 34 56 22.7 10 

Platichthys flesus 6.8 10 - 24 56 1.5 

Cyprinidae 0 2.4 - 32 4.5 <1 

 

In the mesohaline section, in which a total of 28 species were detected (incl. freshwater & marine 
adventitious species), the catches were also characterized by O. eperlanus, Pomatoschistus spp. 
and P. flesus. Furthermore, other species like Syngnathus rostellatus, Clupea harengus and 
Pleuronectes platessa can be classified as dominant. The dominance status of the species varied 
greatly in some cases in terms of method-specific aspects. While smelt showed a very high 
proportion (>45 – 83%) on the basis of the anchor net, beam trawl and fyke net fishing 
operations, the species reached a share of only <5% in beach seine catches. Similar method-
specific differences also emerged with other species, such as S. rostellatus and P. flesus (Table 
10). The findings clearly indicate that even in a comparison within a specific method (particularly 
beach seines) the differences were very pronounced in some cases. P. platessa , for instance, was 
not detected in some beach seine hauls while in others plaice numbered among the frequent 
species (up to >21%); this also applies to S. rostellatus and C. harengus (Table 10).  
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Table 10: Rel. abundance (%) of the dominant species (altogether >90%) in the mesohaline section of the Weser 
estuary. UK = United Kingdom, B = Belgium, E = Spain. Red: Habitat Directive species. Nind_total = absolute abundance 
total. 

Rel. abundance [%] - 
oligohaline 

Beam trawl             

(Nind_total = 805) 

Beach seine (UK, B, E) 

(Nind_total = 24 - 97) 

Fyke (B, E) 

(Nind_total = 160 - 399) 

Anchor net 

(Nind_total = 60,507) 

Osmerus eperlanus 55.4 1 – 4.2 46.8 – 57.3 83.3 

Pomatoschistus spp. 12.4 36.1 – 58.3 6.5 – 7.5 1.4 

Platichthys flesus 2.1 8.3 – 51.6 29.3 –33.1 <1 

Syngnathus 
rostellatus 

25.4 0 – 8.3 0 5.3 

Clupea harengus 2.6 0 – 4.2 <0.1 – 4.4  7.9 

Pleuronectes platessa 1.3 0 – 21.6 0 - <0.5 <1 

Lampetra fluviatilis 0 0 0 – <0.5 <1 

Alosa fallax 0 0 0 <0.5 

 

In the polyhaline section (26 species altogether, incl. freshwater & marine adventitious species) the 
catches were characterized, depending on the method, by pelagic species like O. eperlanus and C. 
harengus (anchor net) or in particular by Pomatoschistus spp. (beam trawl, beach seine). S. 
rostellatus occurred more frequently in all catches (Table 11). A few frequent bottom-dwelling 
species like Zoarces viviparus were only recorded through beam trawl fishing. Other species, such 
as Alosa fallax and Lampetra fluvitilis, by contrast, were caught exclusively with the anchor net. 
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Table 11: Rel. abundance (%) of the dominant species (altogether >90%) in the polyhaline section of the Weser 
estuary. Red: Habitat Directive species. 

Rel. abundance [%] - 
oligohaline 

Beam trawl          

(Nind_total = 2034) 

beach seine  

(Nind_total = 696) 

Anchor net 

(Nind_total = 19,838) 

Osmerus eperlanus 1.7 6.1 44.4 

Pomatoschistus spp. 77.7 65.2 <0.5 

Syngnathus 
rostellatus 

13.5 22.8 8.0 

Clupea harengus <1 1.7 45.2 

Pleuronectes platessa 4.5 1.0 <0.5 

Zoarces viviparus <1,0 0 0 

Lampetra fluviatilis 0 0 <0.5 

Alosa fallax 0 0 <0.5 

 

6.4 Analysis of community composition 

Evaluation methods that can structure information determined in the field and thus make results 
more transparent may be of significance for ecological questions. For this reason an exemplary 
evaluation by means of Canonical Correspondence Analysis (CCA) was conducted within the 
framework of the present study with the aim of obtaining indications of possible interrelationships 
between species abundance and abiotic variables. The purpose of including the latter was to make 
the variation in species composition that possibly depends on the parameters taken into account in 
the analysis (see below) more transparent. The direct gradient analysis (CCA) enables an estimate 
of the extent to which certain environmental parameters explain the variation range of the catch 
data. This involves calculating combinations of environmental parameters from which the 
ordination axes result. The analysis represents a multivariate form of regression in which the 
species abundance data are modelled as a function of the specified parameters. 

The exemplary analysis carried out here is based on the catch data. The catch data were square 
root and log transformed respectively for the analysis. This reduces the influences of the very 
different abundances due to the fishing method (see section 5.3). The parameters ‘gear type’, 
‘salinity zone’ and ‘habitat’ (water depth) were included in the analysis as ‘environmental variables’. 
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The significance of the parameters and the variance in the species abundance data that can be 
explained by the former is indicated by the length of their arrows. The arrow of a variable 
concerned points towards increasing abundance. 

Fig. 19 and Fig. 20 below illustrate the result of the CCA in the form of ordination diagrams though 
Fig. 19 initially only presents the parameters ‘gear type’, ‘depth’ and ‘salinity zone’ set in the 
analysis as ‘variables’. Fig. 20 illustrates the result with an additional presentation of the species. 
The latter are shown according to ecological guilds and colour-differentiated with respect to 
ordination. 
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Fig. 19: Ordination diagram of CCA on the basis of the square root transformed abundance data (cpue/gear). Data: 
fishing operations in Weser estuary October 2009. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 
24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 h exposition.) = anchor net. FR = France, UK = United Kingdom, B = Belgium, E = 
Spain, NL = Netherlands, GER = Germany. For species not shown in this ordination see Fig. 20. 
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Fig. 20: Ordination diagram of CCA on the basis of the square root transformed abundance data (cpue/gear). Data: 
fishing operations in Weser estuary October 2009. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 
24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 h exposition.) = anchor net. FR = France, UK = United Kingdom, B = Belgium, E = 
Spain, NL = Netherlands, GER = Germany. FW = freshwater species, dia = diadromous-transit, dia-est = diadromous 
estuarine (e.g. smelt, twaite shad), est = estuarine residents, MJ = marine juv. migrants, AS = marine seasonal migrants; 
MAD = marine adventitious species. Diagram without showing environmental arrows (see Fig. 20). 

The following results can be derived from the analysis: 

1. the first two main axes (axis 1 & 2) of the ordinations explain more or less well the 
“species-variable ratio” of 63.9% shown here. Eigenvalues: axis 1 = 0.310; axis 2 = 0.171; 
total inertia = 1.204 (Test of significance of all canonical axes: Trace = 0.752, F ratio = 
1.247, P value = 0.0900; Monte Carlo test). 
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2. substantial differences between the salinity zones 

3. considerable differences regarding the ‘gear type’; this applies above all to the types 
‘anchor net’ and ‘beam trawl’. Differences between ‘fyke net’ and ‚beach seine’, on the 
other hand, are relatively less pronounced. This result is illustrated by the fact that the 
variables ‘anchor net’ and ‘beam trawl’ are positioned on the left of the 2nd main axis and 
above the 1st main axis or below the 1st main axis. ‘Fyke nets’ and beach seines’ form a 
common group on the left of the 2nd main axis. The distance of this from the other ‘gear 
types’, which is discernible in the ordination, clearly indicate quite substantial qualitative 
and quantitative differences with regard to the species/abundance data related to ‘gear 
types’. The inevitably expected method-specific quantitative difference was diminished 
inasmuch as the abundance data were square root transformed. Rare species may have an 
unduly large influence on the analysis. Their influence was also reduced by 
downweighting.  

4. substantial differences between data obtained near the shore (shallow) and far from the 
shore (deep). However, it is likely that there is an overlap with the variable ‘gear type’ here 
since, for example, ‘fyke’ and ‘beach seine’ were solely used in the shallower shore area 
while ‘anchor net’ as well as ‘beam trawl’ represent more the deeper areas. In view of this 
the influence of the respective ‘variable group’, i.e. ‘gear-type’ and ‘depth’, cannot be 
reliably differentiated. 

5. regarding the species, it turns out that the benthic species, particularly estuarine residents 
(green), tended in part to be recorded more frequently with the ‘beam trawl’, and to some 
extent with the ‘anchor net’ as well. This is discernible by virtue of the spatial proximity of 
the relevant species to the variable ‘beam trawl’ (e.g. Zoarces viviparus, Pholis gunnellus) 
or ‘anchor net’ (Liparis liparis). Pelagic and demersal species of the guilds marine juvenile 
migrants (yellow-green) and diadromous migrants (red) are, on the other hand, allocated 
predominantly to the ‘anchor net’. Some freshwater species (orange) were in part only 
caught with fykes or beach seines (Fig. 20). 

The variables ‘gear type’ (especially anchor net, p = 0.002, F = 3.554, beam trawl p = 0.15, F = 
1.373) and ‘salinity’ (oligohaline, p = 0.068, F = 2.254; polyhaline p = 0.09, F = 1.642) contribute 
most clearly to an explanation of the differences determined. 

On the basis of the CCA analysis, we additionally examined what species are primarily responsible 
for the above mentioned differences. Information can be gained from the species plots depicted in 
Fig. 21. They show with what method and in which salinity zone or depth zone maximum catch 
figures were determined. The bigger the green dots are the higher the gear-related abundance. 
Red crosses signalize ‘no detection’ of a species. The results are presented on an exemplary basis 
for the species Alosa fallax, Osmerus eperlanus, Clupea harengus, Lampetra fluviatils, Zoarces 
viviparus and Syngnathus rostellatus. The distribution patterns clearly indicate the differences, in 
particular between the fishing methods.  
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Fig. 21: Data attribute plots (species) on the basis of CCA (see above), abundance data (cpue/gear) square root 
transformed. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 24, 2 x12 h) = fyke nets, AN (ca. 2 x 3 
h exposition.) = anchor net. ol = oligohaline, me = mesohaline, po = polyhaline. 

 
A distinction can be made between the following categories: 

Zoarces viviparus 
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1. some comparably frequent pelagic or benthic fish like A. fallax and Liparis liparis (not 
shown here) were caught exclusively with anchor nets in the mesohaline and polyhaline 
section (Fig. 21 top left).  

2. some bottom-dwelling species (e.g. Z. viviparus) were caught nearly exclusively by means 
of beam trawl (Fig. 21 bottom left) 

3. only a few species (e.g. O. eperlanus, P. flesus-without picture) were caught with all 
methods while the maximum catch figures can be allocated to the ‘anchor net’ in each 
case (Fig. 21, top right).  

4. The latter applies with few exceptions to most of the species (e.g. L. fluviatilis, C. 
harengus, S. rostellatus) that were caught with the ‘anchor net’ (Fig. 21). 

 

6.5 SIMPER analysis 

In addition to the ordinations, the similarity or dissimilarity of the species abundance (abundance 
as sumcpue,*ln(x+1)) was determined in comparison to the fishing methods in a SIMPER analysis. 
Depending on the bilateral comparison, the findings obtained from the comparison of methods 
resulted in dissimilarities between a minimum of 53.8% and a maximum of 73.1% (Table 12). The 
smallest qualitative-quantitative differences emerged between fyke nets and beach seines. The 
similarity here was approx. 46% (dissimilarity 53.8%). The greatest dissimilarity (73.1%) was 
determined for ‘beach seines vs. anchor nets’. In line with the ordination results, the SIMPER 
analysis revealed in particular O. eperlanus, Pomatoschistus spp., S. rostellatus, C. harengus and L. 
fluviatilis as species that contributed most markedly to the method-specific differences. Table 12 
depicts an overview of the results of the SIMPER analysis. You will find a complete overview (incl. 
alternative results on the basis of the untransformed abundance data) in Annex 3. 

Table 12: Comparison of fishing methods (Bray Curtis, dissimilarity). Results of Simper analysis. Abundance 
transformed [ln (x+1)]. 

Groups beam  &  beach 
Average dissimilarity = 59.02 
 
 Group beam Group beach                                
Species Avg. abund  Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Pom microps       3.64        2.82    7.55    1.15    12.79 12.79 
Osm eperlanus       4.30        2.18    7.44    1.39    12.60 25.40 
Syn rostellatus       3.67        1.03    7.28    1.34    12.34 37.74 
Pom minutus       4.22        1.36    6.90    1.70    11.70 49.44 
Pleu platessa       2.34        0.86    4.78    1.13     8.09 57.53 
Clu harengus       1.75        0.66    3.51    1.38     5.95 63.48 
 
Groups beam  &  anchor net 
Average dissimilarity = 62.02 
 
 Group beam Group anchor net                         
       
Species Avg. abund Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Osm eperlanus       4.30       9.83    6.10    2.57     9.83  9.83 
Clu harengus       1.75       7.04    5.63    1.68     9.07 18.90 
Spra sprattus       0.00       4.45    4.73    5.75     7.63 26.53 
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Lamp fluviatilis       0.23       4.40    4.46    4.17     7.19 33.72 
Syn rostellatus       3.67       5.51    4.20    1.39     6.78 40.50 
Pom microps       3.64       3.80    3.81    0.98     6.14 46.64 
Plat flesus       2.25       5.27    3.42    2.10     5.52 52.16 
Lip liparis       0.60       3.36    3.18    1.50     5.12 57.28 
Pom minutus       4.22       3.43    2.71    1.64     4.38 61.66 
Alo fallax       0.00       2.53    2.48    1.29     4.00 65.66 
 
 
 
Groups beach  &  anchor net 
Average dissimilarity = 73.08 
 
 Group beach Group anchor net                         
       
Species  Avg. abund Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Osm eperlanus        2.18       9.83    9.44    2.72    12.92 12.92 
Clu harengus        0.66       7.04    7.39    2.64    10.12 23.04 
Syn rostellatus        1.03       5.51    5.51    1.66     7.54 30.58 
Lamp fluviatilis        0.12       4.40    5.16    3.88     7.06 37.64 
Spra sprattus        0.18       4.45    4.99    7.86     6.83 44.47 
Pom microps        2.82       3.80    4.03    1.10     5.52 49.99 
Lip liparis        0.00       3.36    3.62    1.36     4.96 54.95 
Pom minutus        1.36       3.43    3.39    1.40     4.65 59.59 
Plat flesus        2.88       5.27    3.01    1.63     4.11 63.71 
Alo fallax        0.00       2.53    2.72    1.36     3.72 67.43 
 
 
Groups beam  &  fyke 
Average dissimilarity = 61.39 
 
 Group beam Group fyke                                
Species Avg. abund Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Pom minutus       4.22       0.54    9.51    2.67    15.49 15.49 
Syn rostellatus       3.67       0.54    7.61    1.63    12.40 27.90 
Pom microps       3.64       2.73    7.61    1.52    12.39 40.29 
Osm eperlanus       4.30       2.27    6.73    1.70    10.97 51.26 
Plat flesus       2.25       3.72    4.83    1.15     7.87 59.14 
Pleu platessa       2.34       0.23    4.65    1.39     7.58 66.72 
 
Groups beach  &  fyke 
Average dissimilarity = 53.81 
 
 Group beach Group fyke                                
Species  Avg. abund Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Pom microps        2.82       2.73    6.88    1.44    12.78 12.78 
Osm eperlanus        2.18       2.27    6.42    1.56    11.93 24.71 
Pom minutus        1.36       0.54    5.14    0.91     9.55 34.27 
Plat flesus        2.88       3.72    4.54    1.18     8.44 42.70 
Syn rostellatus        1.03       0.54    3.80    0.90     7.06 49.76 
Pleu platessa        0.86       0.23    3.17    0.71     5.89 55.65 
Clu harengus        0.66       0.69    2.91    1.06     5.42 61.07 
 
Groups anchor net  &  fyke 
Average dissimilarity = 70.60 
 
 Group anchor net Group fyke                               
Species Avg. abund Avg. abund Av.diss Diss/SD Contrib% Cum.% 
Osm eperlanus       9.83       2.27    9.40    3.37    13.32 13.32 
Clu harengus       7.04       0.69    7.47    2.55    10.58 23.89 
Syn rostellatus       5.51       0.54    5.69    1.71     8.06 31.96 
Lamp fluviatilis       4.40       0.00    5.39    4.35     7.63 39.58 
Spra sprattus       4.45       0.37    4.87    6.20     6.90 46.48 
Pom minutus       3.43       0.54    3.86    1.39     5.47 51.95 
Pom microps       3.80       2.73    3.81    1.39     5.40 57.35 
Lip liparis       3.36       0.00    3.69    1.32     5.22 62.57 
Alo fallax       2.53       0.00    2.77    1.32     3.92 66.49 

 



NLWKN/LAVES: WFD test in practice on fish fauna in the Weser estuary Page 45 

May 2011 _ Vers. 3 BIOCONSULT Schuchardt & Scholle 

7. Assessment 

7.1 Expert judgement  

In view of the historical species community and the historical estuarine habitat conditions as well 
as the known stressors (see section 3), every participant professionally evaluated the data 
obtained from the fishing operations. The expert judgement is based on the 5 categories (bad – 
high) for classification of the ecological state in accordance with the WFD. The objective was to 
classify the findings presented here in the form of an expert judgement, independent of a formal 
assessment approach. The result may be helpful in classifying the formal results as a certain 
‘orientation’. 

Table 13: Fish-based assessment of transitional water body of the Weser estuary. Expert judgement on the basis of the 
method-specific fishing data, October 2009.  

 

It turns out that, in spite of the very different catch results (see section 5) in the comparison of 
national monitoring methods, the expert judgements hardly vary and show a high degree of 
accordance overall. The Weser estuary as a whole, for instance, is classified as ‘moderate’, with a 
tendency in part to ‘poor’. The classification of the oligohaline section was similar, i.e. generally 
‘poor’. In view of the present basic abiotic conditions in the Weser estuary, the classification 
appears plausible. 

7.2 Formal assessment 

7.2.1 Results of the national assessment procedures 

Table 14 shows for orientation purposes an overview of the assessment parameters used in the 
national methods. It is evident that the metrics viewed as relevant differ at the national level more 
or less significantly. There is extensive accordance with regard to the selection of qualitative 
metrics that regard to ‘species composition’, which are primarily differentiated according to specific 
guilds and take into account the species number.  
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A substantial difference exists concerning the parameter abundance. Some approaches (UK, E, B) 
use, for example, relative abundance while other approaches (F, NL, GER) take absolute 
abundance as the basis for the assessment in some cases. The parameter “fish health” is 
exclusively taken into account by E_Basque while NL and GER exclusively give consideration to the 
parameter “age structure” for selected species (O. eperlanus, A. fallax). The selection of the 
metrics also reflects the different data acquisition methods. 

Table 14: Metrics used by the fish-based assessment tools for transitional waters. UK = United Kingdom, B = Belgium, E 
= Spain, F = France, NL = Netherlands, GER = Germany. 

 

We would first like to point out that it was not possible to meet all requirements regarding data 
volume for unrestricted application of the national assessment methods. With the exception of the 
anchor-net-based assessments (spring data are also available for these), all assessments are based 
solely on autumn data. However, most of the methods require spring and autumn data (see 
section 5.1.). To this extent, the results obtained are reliable only to a limited degree. 

The fishing data collected in October were evaluated against this background on the basis of the 
national methods. In part, the transitional waters of the Weser, which represent at the same time 
a water body (DE_TW_T1.4000.01) in accordance with the WFD, were assessed overall. In some 
cases partial assessments were also carried out for the various salinity zones. The assessments are 
shown at the level of the EQR or of the respectively associated ecological state category (see Table 
15). 
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Table 15: Fish-based assessment of transitional water body of the Weser estuary. Results of the national assessment 
indices on the basis of the method-specific fishing data, October 2009. * * = autumn data only; ** = autumn and spring 
data., UK = United Kingdom, B = Belgium, E = Spain, F = France, NL = Netherlands, GER = Germany. !Assessment with 
FAT_TW_GER on the basis of the unmodified tool, to harmonize with FAT_TW_NL modifications will be implemented by 
end of 2010. 

member state data/gear salinity zone EQR ecological status tendency reference

UK (Ref T3_ no 
otter)**

beam trawl, fyke 
nets, beach seine oli-polyhaline 0.525 moderate

TFCI; Coates et.al. 2007

B** fyke nets, beach 
seine oligohaline 0.55 moderate

EBI;  Breine et al. 2007

B** fyke nets, beach 
seine mesohaline 0.53 moderate EBI;  Breine et al. 2007

E_Asturias** fyke nets, beach 
seine mesohaline 0.49 poor moderate Index according Coates et.al. 

2007

E_Basque* !! based on anchor 
net data oligohaline 0.389 moderate

AFI; Uriarte & Borja 2009

E_Basque* !! based on anchor 
net data mesohaline 0.444 moderate

AFI; Uriarte & Borja 2009

E_Basque* !! based on anchor 
net data polyhaline 0.389 moderate

AFI; Uriarte & Borja 2009

F** beam trawl oli-polyhaline moderate good Multimetric index; Delpech et al. 
2010, Delpech et al. 2011

NL* anchor net, beam 
trawl

incl. oligohaline 0.495 moderate
FAT_TW_NL; Jager & 
Kranenbarg 2004; Jager & 
Scholle in prep.

NL* anchor net, beam 
trawl

excl. oligohaline 0.588 moderate good
FAT_TW_NL; Jager & 
Kranenbarg 2004; Jager & 
Scholle in prep.

GER*
anchor net

incl. oligohaline 0.425 poor moderate FAT_TW_DE, Bioconsult 2006; 
Scholle & Schuchardt in prep.

GER*
anchor net

excl. oligohaline 0.571 moderate FAT_TW_DE, Bioconsult 2006; 
Scholle & Schuchardt in prep.  

In general the results indicate a high degree of accordance. On the basis of the data determined in 
October 2009, for example, the waters were predominantly classified as ‘moderate’. Slight 
deviations emerge in the assessment by ‘E_Asturias’ and ‘GER’ as the data indicate a state 
category of ‘poor’, but with a very clear tendency to ‘moderate’. The formal results thus also agree 
on the whole with the expert judgement classifications (see chap. 7.1). 

7.2.2 Excursus: Results of application FAT_TW_GER 

The transitional waters of the Weser were evaluated, differentiated according to fishing method, 
on the basis of the German assessment approach. Application of this procedure is geared to the 
‘anchor net’ method while other data collections are, in principle, not ‘permissible’ for application of 
the tool. 
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The aim is to determine indications of whether and to what extent the use of data on alternative 
fishing methods influence the formal assessment result and what conclusions can be drawn from 
this. A comparison at the level of the resulting EQR values shall serve this purpose. The 
assessment is carried out against the background of the reference values derived on the basis of 
anchor net data. 

We have to point out, however, that the assessment carried out here is limited exclusively to the 
qualitative metrics (species composition, differentiated according to functional guilds). Inclusion of 
the quantitative metrics (abundance priority species, see Bioconsult 2006, Scholle & Schuchardt in 
prep.) was not possible because the fishing data could not be standardized to the necessary unit 
(ind.*h-1*80 m-2) for method-related reasons. To this extent, the assessment here is only a partial 
assessment that merely serves as an orientation. 

Table 16: FAT_TW_GER  assessment results for the qualitative metrics (no. of species per functional guild) depending on 
fishing method. BT (Nhauls=7) = beam trawl, BS (N = 1 - 2) = beach seine, FY  (2-4 x 24, 2 x12 h) = fyke nets, AN (ca. 2 x 
3 h exposition.) = anchor net. FR = France, UK = United Kingdom, B = Belgium, E = Spain_Asturias, NL = Netherlands, 
GER = Germany. FW = freshwater species, not relevant for assessment; DIA-tran = diadromous species that uses the 
transitional waters as a transit route; DIA-est = diadromous species that reproduces within the transitional waters and 
estuaries respectively; ER = estuarine resident species; MJ = marine juvenile migrants; MS = marine seasonal migrants; 
MAD = marine adventitious species, not relevant for assessment. Ref_GER = reference values (species composition). 

 

The exemplary results (focus: species composition only) can be summarized as follows: 

� the resulting EQR values encompass a range from 0.278 to 0.594 and indicate, according 
to method or combination of methods, the ecological states ‘poor’ (boundary to ‘moderate’ 
EQR>0.4) and ‘moderate’ (boundary to ‘good’ with EQR>0.6). 

� the anchor net fishing operations indicate the state category ‘moderate’ with a tendency to 
‘good’. 

� the combination anchor net & beam trawl (0.558) leads to a gradual increase of the EQR 
by approx. 0.026 in comparison to the purely anchor net result (0.532). 
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� the assessment using the aggregated data of beach seine & fyke net attains the lowest 
EQR at 0.278. An assessment solely on the basis of beach seine or fyke net data would 
reflect a poor state in each case in view of the anchor-net-based reference (not shown 
here).  

� on the basis of the aggregated data of all fishing methods (excluding anchor net, 
however), a ‘moderate’ state is reached. However, the EQRall-exAN (0.436) is still relatively 
clearly below the EQRAN (0.532). 

� the assessment of the aggregated data of all studies (incl. anchor net) leads, as expected, 
to a more substantial increase (EQRall = 0.594) in comparison to EQRAN (0.532). However, 
this example just barely falls short of a change in the ecological state category. 

The FAT_TW_GER results show that the assessments differ considerably from each other depending 
on the respective fishing method although the studies took place at the same place and at the 
same time. Such a result was to be expected for various reasons: 

� The comparison of the fishing results indicated significant method-specific differences and 
this inevitably has consequences for the assessment.  

� The connection between the number of species and fishing intensity has been described in 
different papers. In our case the reference conditions chosen as the assessment yardstick 
were defined on the basis of anchor net data, i.e. a comparably (spatially and temporally) 
intensive fishing method. An assessment on the basis of data resulting from spatially and 
temporally less intensive fishing methods will therefore lead to an underestimation. 
Conversely, overestimation of a measuring point can be presumed. 
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8. Conclusion 

Against the background of the findings the following initial brief conclusion can be drawn. The 
study conducted within the framework of intercalibration showed an extensively satisfactory result 
in the end, based on the fact that 

� the expert judgements vary little (moderately) internationally on the basis of the 
available fishing results. This indicates that the conceptions regarding the ecological 
target state of an estuary are generally similar at the international level. Though it 
cannot be formally substantiated, this is an important insight in terms of the 
intercalibration process. 

� the formal assessment approaches at the level of analysis possible here supply similar 
judgements. In addition, the formal assessment results also extensively correspond to 
the expert judgement.  

It is evident, furthermore, that meaningful application of the assessment procedure is only possible 
on the basis of the associated fishing methods. Among other things, four aspects are of major 
significance in this context: 

1. Definition of the reference conditions. In each case these are derived on the data basis of 
very different fishing methods. Setting the classification boundaries depends on the fishing 
method: for example, detection of 5 species with methodological approach ‘A’ or detection 
of 10 species with methodological approach ‘B’ indicates an identically classified state.  

2. Selection of the metrics. The fishing method is also a determining factor for selection of 
the metrics on which the assessment is based. The abundance of pelagic species, for 
instance, cannot be recorded using beach seine or fyke net investigations and thus such 
parameters cannot be implemented in an assessment procedure based on the fishing 
methods mentioned.  

3. Moreover, the respective pressures are relevant to selection of the metrics. These 
pressures vary according to the national ‘stressors’. Assessment of the metric ‘introduced 
species’ in the Weser estuary, for instance, would not be expedient since neozoans 
currently do not play any role here in terms of qualitative and quantitative aspects. Thus, 
at this level, too, application of the national assessment methods is not sensible as things 
stand now. 

4. In all likelihood (with possible exceptions) application of the assessment procedures with 
non-conforming fishing methods may lead to incorrect classification that either 
overestimates the ecological state or, as in the example chosen in this report, may result in 
an underestimation.  

In spite of different metrics and data acquisition methods, the national methods display gratifying 
common features at the assessment level. Although the findings resulting from the field test 
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cannot be absolutely representative in the end, they indicate that the general “fish-based model” 
of a ‘good ecological state’ appears to be defined internationally in a similar manner. 
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Annex 1 

NEAGIG Transitional Fish Group,  
WFD Intercalibration field trip Weser 

Bremerhaven, 12-16 October 2009 

 
Participants:  
Steve Colclough (UK) 
Adam Waugh (UK) 
Zwanette Jager (NL) 
Jörg Scholle (D) 
Jan Breine (B) 
Mario Lepage (F) 
Aymeric Guibert (F) 
Maria Salmer (N) 
Maria Cano-Parra (ES, Asturias) 
Luis Gutierrez (ES, Asturias) 
Eva Christine Mosch (D, LAVES) 
Jan Witt (D, NLWKN) 
Sandra Schulze (D) 
 
Supporting teams: 
Gernot Quaschny & Atlas (visser) 
Rudi Droste 
Jürgen Meyerdierks 
Crews of Blömer, Bakensand & Leyhörn (NLWKN) 
 
 
 
 



NLWKN/LAVES: WFD test in practice on fish fauna in the Weser estuary Page 55 

May 2011 _ Vers. 3 BIOCONSULT Schuchardt & Scholle 

 
 
Country Tuesday 

13.10. 
Wednesday 
14.10. 

Thursday 15.10. Friday 16.10 Remarks 

E -beach seine 
WSA-beach 
-set fykes (1x 
type 1, 2x type 
2) near 
Bremerhaven 

-lift fyke near 
Bremerhave
n 
-beach seine 
WSA beach 

-set fyke 
Dedesdorf 

lift fyke 
Dedesdorf 

-only 
mesohaline 
zone 
-beach seine 
ca. 30 m 

B -set fykes (4x) 
in Brake 
-5x beach 
seine Brake;  
2 types: type 1 
= 17 m long + 
cod-end; mesh 
1 cm, 2m  
high; type 2 = 
25 m long, 2,5 
m high, no cod 
end, 5 mm 
mesh 

-1x set fyke 
UK in 
Bremerhave
n 
-2x beach 
seine UK 
Bremerhave
n 
-4x lift fyke 
Brake 

-1x lift fyke UK 
Bremerhaven 
-2x fyke in 
Bremerhaven 

2x fyke out 
Bremerhave
n 

-beach seine 
25 m 

UK beach seine 3x 
Brake 

-Blexen 
(west side) 
seine 2x 
-
Bremerhave
n beach 
seine 2x 
-Wremen 
beach seine 

-beach seine 
UK poly 

-  

FR/ /UK/NL beam trawl 
oligo 

beam trawl 
meso 

beam trawl poly -  

D/NL anchor net 
oligo 

anchor net 
meso 

anchor net poly -  

 
UK: iron rings, white color, otter protection grid 

BEL: h. 90 cm, lengte leader (want 9-12 m, mesh size 1 cm- 4 mm cod end; fuiklengte ca. 21 m. 
Gepaarde opstelling. 
 
Beam trawl FR: 8 mm mesh, 1 tickler chain, 1.5 m beam, 50 cm hoog. 
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Annex 2: Catch data differentiated according to method and 
salinity zone. 

Table 17: Species spectrum and abundance (all fishing results, ind. raw data totalled); data on Weser estuary October 
2009. 

raw data Guild oligo meso poly
Abramis brama freshwater 6 2 0
Gymnocephalus cernuus freshwater 3 0 0
Leuciscus idus freshwater 2 0 0
Leuciscus leuciscus freshwater 11 0 0
Perca fluviatilis freshwater 0 3 1
Pungitius pungitius freshwater 2 0 0
Rutilus rutilus freshwater 7 0 0
Sander lucioperca freshwater 2 5 0
Anguilla anguilla dia-tran 15 4 14
Gasterosteus aculeatus dia-tran 16 5 0
Lampetra fluviatilis dia-tran 74 281 25
Liza ramada dia-tran 0 1 3
Alosa fallax dia-est 0 49 38
Osmerus eperlanus dia-est 14637 51179 8894
Agonus cataphractus estuarine 0 7 0
Liparis liparis estuarine 0 181 134
Myoxocephalus scorpius estuarine 0 5 6
Pholis gunnellus estuarine 0 0 1
Platichthys flesus estuarine 305 550 133
Pomatoschistus microps estuarine 1763 149 1748
Pomatoschistus minutus estuarine 83 895 340
Syngnathus rostellatus estuarine 2 3433 2012
Zoarces viviparus estuarine 0 1 14
Dicentrarchus labrax mj 0 1 0
Gadus morhua mj 0 10 0
Merlangius merlangus mj 0 82 5
Pleuronectes platessa mj 0 100 114
Scophthalmus rhombus mj 0 1 1
Solea solea mj 1 54 12
Chelon labrosus ms 0 1 0
Ciliata mustela ms 0 25 13
Clupea harengus ms 34 4787 8961
Cyclopterus lumpus ms 0 1 2
Engraulis encrasicolus ms 0 0 2
Sprattus sprattus ms 25 275 89
Mullus surmuletus mar 0 0 3
Taurulus bubalis mar 0 0 1
Trachurus trachurus mar 0 0 2
Gobius indet. 7 0 0  
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Table 18: Species spectrum and abundance (raw data, total of all gear) in the olighaline section of the Weser estuary. 
Depiction of relative abundance of species, contribution of the respective fishing methods (%) to total catch (species-
specific). BT = beam trawl (8 hauls, 15 min), BS = beach seine (3 hauls 44 m x 3,5 m bs, UK, 1 haul Belgium), FY = fyke 
nets (4 fykes for 24 h Belgium), AN = anchor net (net 115 – 135 m², catch duration 6 h low & high tide). Highlighted 
species must be classified as ‘eudominant’ (blue) or ‘subdominant’ or ‘dominant’ (green). 

Oligohaline ratio/gear [%]    Guild

raw data total 
(all gears)      

Nind = 16872 
rel. Abundance 

/species [%] BT_oli BS_UK_oli BS_B_oli FY_B_oli AN_oli
Abramis brama freshwater 6 0,04 0,0 50,0 0,0 33,3 16,7
Gymnocephalus cernuus freshwater 3 0,02 0,0 0,0 0,0 0,0 100,0
Leuciscus idus freshwater 2 0,01 0,0 0,0 0,0 0,0 100,0
Leuciscus leuciscus freshwater 11 0,07 0,0 100,0 0,0 0,0 0,0
Perca fluviatilis freshwater 0  -  -  -  -
Pungitius pungitius freshwater 2 0,01 0,0 0,0 0,0 0,0 100,0
Rutilus rutilus freshwater 7 0,04 0,0 71,4 28,6 0,0 0,0
Sander lucioperca freshwater 2 0,01 0,0 0,0 50,0 0,0 50,0
Anguilla anguilla dia-tran 15 0,09 0,0 0,0 6,7 20,0 73,3
Gasterosteus aculeatus dia-tran 16 0,10 6,3 0,0 6,3 6,3 81,3
Lampetra fluviatilis dia-tran 74 0,44 1,4 0,0 0,0 0,0 98,6
Liza ramada dia-tran 0  -  -  -  -  -
Alosa fallax dia-est 0  -  -  -  -  -
Osmerus eperlanus dia-est 14637 87,22 0,2 0,0 0,1 0,0 99,7
Agonus cataphractus estuarine 0  -  -  -  -  -
Liparis liparis estuarine 0  -  -  -  -  -
Myoxocephalus scorpius estuarine 0  -  -  -  -  -
Pholis gunnellus estuarine 0  -  -  -  -  -
Platichthys flesus estuarine 305 1,82 1,0 2,0 6,9 8,2 82,0
Pomatoschistus microps estuarine 1763 10,51 0,0 0,0 2,7 0,6 96,7
Pomatoschistus minutus estuarine 83 0,49 18,1 39,8 0,0 0,0 42,2
Syngnathus rostellatus estuarine 2 0,01 0,0 0,0 0,0 0,0 100,0
Zoarces viviparus estuarine 0  -  -  -  -  -
Dicentrarchus labrax mj 0  -  -  -  -  -
Gadus morhua mj 0  -  -  -  -  -
Merlangius merlangus mj 0  -  -  -  -  -
Pleuronectes platessa mj 0  -  -  -  -  -
Scophthalmus rhombus mj 0  -  -  -  -  -
Solea solea mj 1 0,01 0,0 0,0 0,0 0,0 100,0
Chelon labrosus ms 0  -  -  -  -  -
Ciliata mustela ms 0  -  -  -  -  -
Clupea harengus ms 34 0,20 0,0 0,0 0,0 0,0 100,0
Cyclopterus lumpus ms 0  -  -  -  -  -
Engraulis encrasicolus ms 0  -  -  -  -  -
Sprattus sprattus ms 25 0,15 0,0 0,0 0,0 0,0 100,0
Mullus surmuletus mar 0  -  -  -  -  -
Taurulus bubalis mar 0  -  -  -  -  -
Trachurus trachurus mar 0  -  -  -  -  -
Gobius indet. 7 0,04 0,0 0,0 0,0 0,0 100,0  
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Table 19: Species spectrum and abundance (raw data, total of all gear) in the mesohaline section of the Weser estuary. 
Depiction of relative abundance, contribution of the respective fishing methods (%) to total catch (species-specific). BT = 
beam trawl (5 hauls, 15 min), BS = beach seine (UK: 2 hauls, UK; B: 1 haul, E: 1 haul), FY = fyke nets (BE: 4 fykes for 
24 h; E: winged fyke and fyke, each for 24 bzw.12 h), AN = anchor net (net 115 – 135 m², catch duration 6 h low & high 
tide). Highlighted species must be classified as ‘eudominant’ (blue) or ‘subdominant’ or ‘dominant’ (green). 

Mesohaline 
ratio/gear [%]      Guild

raw data total 
(all gears)      

Nind = 62087 

rel. 
Abundance 
/species [%] BT_meso

BS_UK_
meso

BS_B_m
eso

BS_E_
meso

FY_B_
meso

FY_E_m
eso AN_meso

Abramis brama freshwater 2 0,003 0,0 0,0 0,0 0,0 0,0 100,0 0,0
Gymnocephalus cernuus freshwater 0
Leuciscus idus freshwater 0
Leuciscus leuciscus freshwater 0
Perca fluviatilis freshwater 3 0,00 0,0 0,0 0,0 0,0 33,3 33,3 33,3
Pungitius pungitius freshwater 0
Rutilus rutilus freshwater 0
Sander lucioperca freshwater 5 0,01 0,0 0,0 0,0 0,0 20,0 80,0 0,0
Anguilla anguilla dia-tran 4 0,01 0,0 0,0 0,0 0,0 0,0 25,0 75,0
Gasterosteus aculeatus dia-tran 5 0,01 0,0 0,0 20,0 60,0 0,0 0,0 20,0
Lampetra fluviatilis dia-tran 281 0,45 0,0 0,0 0,0 0,0 0,0 0,4 99,6
Liza ramada dia-tran 1 0,002 0,0 0,0 100,0 0,0 0,0 0,0 0,0
Alosa fallax dia-est 49 0,08 0,0 0,0 0,0 0,0 0,0 0,0 100,0
Osmerus eperlanus dia-est 51179 82,43 0,9 0,002 0,002 0,004 0,1 0,4 98,5
Agonus cataphractus estuarine 7 0,01 28,6 0,0 0,0 0,0 0,0 0,0 71,4
Liparis liparis estuarine 181 0,29 0,6 0,0 0,0 0,0 0,0 0,0 99,4
Myoxocephalus scorpius estuarine 5 0,01 0,0 0,0 0,0 0,0 0,0 0,0 100,0
Pholis gunnellus estuarine 0
Platichthys flesus estuarine 550 0,89 2,0 6,9 0,4 8,9 9,6 21,3 50,9
Pomatoschistus microps estuarine 149 0,24 28,9 24,8 0,0 23,5 5,4 17,4 0,0
Pomatoschistus minutus estuarine 895 1,44 6,4 0,0 1,6 0,0 0,4 0,0 91,6
Syngnathus rostellatus estuarine 3433 5,53 6,3 0,0 0,1 0,1 0,0 0,0 93,5
Zoarces viviparus estuarine 1 0,002 0,0 0,0 0,0 0,0 0,0 100,0 0,0
Dicentrarchus labrax mj 1 0,002 0,0 0,0 0,0 0,0 0,0 0,0 100,0
Gadus morhua mj 10 0,02 0,0 0,0 0,0 0,0 0,0 0,0 100,0
Merlangius merlangus mj 82 0,13 1,2 0,0 0,0 0,0 0,0 0,0 98,8
Pleuronectes platessa mj 100 0,16 11,0 21,0 0,0 0,0 1,0 0,0 67,0
Scophthalmus rhombus mj 1 0,002 0,0 0,0 0,0 0,0 0,0 100,0 0,0
Solea solea mj 54 0,09 0,0 0,0 0,0 0,0 5,6 18,5 75,9
Chelon labrosus ms 1 0,002 0,0 0,0 0,0 0,0 0,0 100,0 0,0
Ciliata mustela ms 25 0,04 4,0 0,0 0,0 0,0 28,0 16,0 52,0
Clupea harengus ms 4787 7,71 0,3 0,0 0,0 0,0 0,1 0,0 99,5
Cyclopterus lumpus ms 1 0,002 0,0 0,0 0,0 0,0 0,0 0,0 100,0
Engraulis encrasicolus ms 0
Sprattus sprattus ms 275 0,44 0,0 0,0 0,7 0,7 0,0 0,0 98,5
Mullus surmuletus mar 0
Taurulus bubalis mar 0
Trachurus trachurus mar 0
Gobius indet. 0  
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Table 20: Species spectrum and abundance (raw data, total of all gear) in the polyhaline section of the Weser estuary. 
Depiction of relative abundance of species, contribution of the respective fishing methods (%) to total catch (species-
specific). BT = beam trawl (5 hauls, 15 min), BS = beach seine (UK: 2 hauls 44 m x 3,5 m), AN = anchor net (net 115 – 
135 m², catch duration 6 h low & high tide). Highlighted species must be classified as ‘eudominant’ (blue) or 
‘subdominant’ or ‘dominant’ (green). 

Mesohaline ratio/gear 
[%]      Guild

raw data total 
(all gears)      

Nind = 22568 

rel. 
Abundance 
/species [%] BT_poly BS_UK_poly AN_poly

Abramis brama freshwater 0
Gymnocephalus cernuus freshwater 0
Leuciscus idus freshwater 0
Leuciscus leuciscus freshwater 0
Perca fluviatilis freshwater 1 0,004 0,0 0,0 100,0
Pungitius pungitius freshwater 0
Rutilus rutilus freshwater 0
Sander lucioperca freshwater 0
Anguilla anguilla dia-tran 14 0,06 0,0 0,0 100,0
Gasterosteus aculeatus dia-tran 0
Lampetra fluviatilis dia-tran 25 0,11 0,0 0,0 100,0
Liza ramada dia-tran 3 0,01 0,0 66,7 33,3
Alosa fallax dia-est 38 0,17 0,0 0,0 100,0
Osmerus eperlanus dia-est 8894 39,41 0,4 0,5 99,1
Agonus cataphractus estuarine 0
Liparis liparis estuarine 134 0,59 1,5 0,0 98,5
Myoxocephalus scorpius estuarine 6 0,03 66,7 16,7 16,7
Pholis gunnellus estuarine 1 0,00 100,0 0,0 0,0
Platichthys flesus estuarine 133 0,59 12,8 10,5 76,7
Pomatoschistus microps estuarine 1748 7,75 71,4 25,6 3,0
Pomatoschistus minutus estuarine 340 1,51 98,2 1,8 0,0
Syngnathus rostellatus estuarine 2012 8,92 13,7 7,9 78,4
Zoarces viviparus estuarine 14 0,06 85,7 14,3 0,0
Dicentrarchus labrax mj 0
Gadus morhua mj 0
Merlangius merlangus mj 5 0,02 0,0 0,0 100,0
Pleuronectes platessa mj 114 0,51 79,8 6,1 14,0
Scophthalmus rhombus mj 1 0,004 0,0 0,0 100,0
Solea solea mj 12 0,05 0,0 0,0 100,0
Chelon labrosus ms 0
Ciliata mustela ms 13 0,06 23,1 15,4 61,5
Clupea harengus ms 8961 39,71 0,1 0,1 99,7
Cyclopterus lumpus ms 2 0,01 0,0 0,0 100,0
Engraulis encrasicolus ms 2 0,01 0,0 0,0 100,0
Sprattus sprattus ms 89 0,39 0,0 0,0 100,0
Mullus surmuletus mar 3 0,01 0,0 0,0 100,0
Taurulus bubalis mar 1 0,004 100,0 0,0 0,0
Trachurus trachurus mar 2 0,01 0,0 0,0 100,0
Gobius indet. 0  
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Annex 3: SIMPER ANALYSIS (Bray Curtis) 

SIMPER 
Similarity Percentages - species contributions 
 
One-Way Analysis 
 
Data worksheet 
Name: Weser estuary, intercalibration field work October 2009 
Data type: Abundance as ln(x+1) 
Sample selection: All 
Variable selection: All 
 
Parameters 
Resemblance: S17 Bray Curtis similarity 
Cutoff for low contributions: 90.00% 
 
Factor Groups 
Sample gear 
FR-bt_oli beam 
FR-bt_meso beam 
FR-bt_poly beam 
UK-bs_oli beach 
UK-bs_meso beach 
UK-bs_poly beach 
BE-bs_oli beach 
BE-bs_meso beach 
E-fy_meso beach 
DE-an_oli anchor net 
DE-an_meso anchor net 
DE-an_poly anchor net 
BE-fy_oli fyke 
BE-fy_meso fyke 
E-bs_meso fyke 
 
Group beam 
Average similarity: 46.99 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Osm eperlanus     4.30  13.29   4.21    28.28 28.28 
Pom minutus     4.22  12.37   7.73    26.32 54.61 
Plat flesus     2.25   6.62   8.12    14.08 68.69 
Syn rostellatus     3.67   5.10   0.58    10.86 79.55 
Pom microps     3.64   3.59   0.58     7.63 87.18 
Pleu platessa     2.34   2.36   0.58     5.01 92.19 
 
Group beach 
Average similarity: 33.57 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Plat flesus     2.88  13.28   2.50    39.55 39.55 
Pom microps     2.82   7.75   0.74    23.09 62.64 
Osm eperlanus     2.18   4.93   1.00    14.70 77.34 
Pom minutus     1.36   3.17   0.42     9.45 86.79 
Pleu platessa     0.86   0.70   0.26     2.10 88.89 
Clu harengus     0.66   0.70   0.47     2.07 90.96 
 
Group anchor net 
Average similarity: 59.29 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Osm eperlanus     9.83  13.58   8.03    22.91 22.91 
Clu harengus     7.04   7.33   2.35    12.36 35.27 
Plat flesus     5.27   7.24   6.46    12.21 47.48 
Spra sprattus     4.45   5.32  10.36     8.97 56.44 
Lamp fluviatilis     4.40   5.29   5.00     8.93 65.37 
Syn rostellatus     5.51   4.30   0.96     7.26 72.63 
Ang anguilla     2.19   2.64   2.08     4.45 77.08 
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Pom microps     3.80   2.18   0.58     3.68 80.76 
Lip liparis     3.36   2.10   0.58     3.54 84.30 
Sol solea     2.33   1.82   1.42     3.07 87.37 
Pom minutus     3.43   1.75   0.58     2.95 90.33 
 
Group fyke 
Average similarity: 51.70 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Plat flesus     3.72  24.77   7.29    47.90 47.90 
Pom microps     2.73  16.38   4.11    31.68 79.58 
Osm eperlanus     2.27   8.54   5.55    16.51 96.10 
 
 
Groups beam  &  beach 
Average dissimilarity = 59.02 
 
 Group beam Group beach                                
Species   Av.Abund    Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom microps       3.64        2.82    7.55    1.15    12.79 12.79 
Osm eperlanus       4.30        2.18    7.44    1.39    12.60 25.40 
Syn rostellatus       3.67        1.03    7.28    1.34    12.34 37.74 
Pom minutus       4.22        1.36    6.90    1.70    11.70 49.44 
Pleu platessa       2.34        0.86    4.78    1.13     8.09 57.53 
Clu harengus       1.75        0.66    3.51    1.38     5.95 63.48 
Plat flesus       2.25        2.88    3.42    1.06     5.80 69.28 
Zoar viviparus       0.85        0.30    1.85    0.91     3.13 72.41 
Cil  mustela       0.69        0.45    1.58    1.17     2.68 75.09 
Rut rutilus       0.00        0.48    1.48    0.58     2.50 77.60 
Leu leuciscus       0.00        0.41    1.30    0.39     2.20 79.80 
Lip liparis       0.60        0.00    1.17    1.31     1.99 81.78 
Abr brama       0.00        0.41    1.11    0.58     1.88 83.66 
Myo scorpius       0.54        0.12    1.08    0.79     1.84 85.49 
Lamp fluviatilis       0.23        0.12    1.02    0.68     1.73 87.22 
Gas aculeatus       0.23        0.23    0.95    0.77     1.60 88.82 
San lucioperca       0.00        0.38    0.91    0.61     1.53 90.36 
 
Groups beam  &  anchor net 
Average dissimilarity = 62.02 
 
 Group beam Group anchor net                         
       
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus       4.30       9.83    6.10    2.57     9.83  9.83 
Clu harengus       1.75       7.04    5.63    1.68     9.07 18.90 
Spra sprattus       0.00       4.45    4.73    5.75     7.63 26.53 
Lamp fluviatilis       0.23       4.40    4.46    4.17     7.19 33.72 
Syn rostellatus       3.67       5.51    4.20    1.39     6.78 40.50 
Pom microps       3.64       3.80    3.81    0.98     6.14 46.64 
Plat flesus       2.25       5.27    3.42    2.10     5.52 52.16 
Lip liparis       0.60       3.36    3.18    1.50     5.12 57.28 
Pom minutus       4.22       3.43    2.71    1.64     4.38 61.66 
Alo fallax       0.00       2.53    2.48    1.29     4.00 65.66 
Ang anguilla       0.00       2.19    2.48    2.38     3.99 69.65 
Sol solea       0.00       2.33    2.35    2.01     3.78 73.43 
Pleu platessa       2.34       2.35    2.19    1.16     3.53 76.96 
Merl merlangus       0.23       2.07    1.92    1.18     3.09 80.06 
Cil  mustela       0.69       1.61    1.43    1.55     2.31 82.37 
Gas aculeatus       0.23       1.11    1.27    0.89     2.04 84.41 
Neo melanostomus       0.00       0.69    0.92    0.65     1.49 85.90 
Myo scorpius       0.54       0.83    0.86    1.16     1.39 87.29 
Zoar viviparus       0.85       0.00    0.80    0.66     1.29 88.57 
Gad morhua       0.00       0.80    0.73    0.66     1.17 89.75 
Ago cataphractus       0.37       0.60    0.71    0.94     1.14 90.89 
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Groups beach  &  anchor net 
Average dissimilarity = 73.08 
 
 Group beach Group anchor net                         
       
Species    Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus        2.18       9.83    9.44    2.72    12.92 12.92 
Clu harengus        0.66       7.04    7.39    2.64    10.12 23.04 
Syn rostellatus        1.03       5.51    5.51    1.66     7.54 30.58 
Lamp fluviatilis        0.12       4.40    5.16    3.88     7.06 37.64 
Spra sprattus        0.18       4.45    4.99    7.86     6.83 44.47 
Pom microps        2.82       3.80    4.03    1.10     5.52 49.99 
Lip liparis        0.00       3.36    3.62    1.36     4.96 54.95 
Pom minutus        1.36       3.43    3.39    1.40     4.65 59.59 
Plat flesus        2.88       5.27    3.01    1.63     4.11 63.71 
Alo fallax        0.00       2.53    2.72    1.36     3.72 67.43 
Ang anguilla        0.23       2.19    2.49    2.20     3.40 70.83 
Sol solea        0.40       2.33    2.39    1.89     3.28 74.11 
Pleu platessa        0.86       2.35    2.35    1.29     3.21 77.32 
Merl merlangus        0.00       2.07    2.15    1.17     2.95 80.26 
Cil  mustela        0.45       1.61    1.63    1.42     2.23 82.50 
Gas aculeatus        0.23       1.11    1.44    0.89     1.97 84.47 
Neo melanostomus        0.00       0.69    1.04    0.68     1.42 85.89 
Myo scorpius        0.12       0.83    0.84    1.15     1.15 87.04 
Gad morhua        0.00       0.80    0.79    0.68     1.08 88.12 
Gym cernuus        0.00       0.46    0.69    0.68     0.95 89.07 
Cycl lumpus        0.00       0.60    0.66    1.21     0.90 89.97 
Abr brama        0.41       0.23    0.62    1.01     0.85 90.82 
 
Groups beam  &  fyke 
Average dissimilarity = 61.39 
 
 Group beam Group fyke                                
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom minutus       4.22       0.54    9.51    2.67    15.49 15.49 
Syn rostellatus       3.67       0.54    7.61    1.63    12.40 27.90 
Pom microps       3.64       2.73    7.61    1.52    12.39 40.29 
Osm eperlanus       4.30       2.27    6.73    1.70    10.97 51.26 
Plat flesus       2.25       3.72    4.83    1.15     7.87 59.14 
Pleu platessa       2.34       0.23    4.65    1.39     7.58 66.72 
Clu harengus       1.75       0.69    3.59    1.17     5.85 72.57 
Cil  mustela       0.69       0.69    2.21    1.01     3.61 76.18 
Gas aculeatus       0.23       0.69    1.62    1.19     2.64 78.82 
Zoar viviparus       0.85       0.00    1.58    0.66     2.58 81.40 
Ang anguilla       0.00       0.46    1.50    0.59     2.44 83.84 
Lip liparis       0.60       0.00    1.20    1.29     1.96 85.79 
Abr brama       0.00       0.37    1.19    0.59     1.93 87.73 
Sol solea       0.00       0.46    1.11    0.62     1.80 89.53 
Spra sprattus       0.00       0.37    1.08    0.60     1.77 91.30 
 
Groups beach  &  fyke 
Average dissimilarity = 53.81 
 
 Group beach Group fyke                                
Species    Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom microps        2.82       2.73    6.88    1.44    12.78 12.78 
Osm eperlanus        2.18       2.27    6.42    1.56    11.93 24.71 
Pom minutus        1.36       0.54    5.14    0.91     9.55 34.27 
Plat flesus        2.88       3.72    4.54    1.18     8.44 42.70 
Syn rostellatus        1.03       0.54    3.80    0.90     7.06 49.76 
Pleu platessa        0.86       0.23    3.17    0.71     5.89 55.65 
Clu harengus        0.66       0.69    2.91    1.06     5.42 61.07 
Cil  mustela        0.45       0.69    2.48    0.88     4.61 65.68 
Gas aculeatus        0.23       0.69    2.19    1.14     4.08 69.76 
Ang anguilla        0.23       0.46    2.06    0.83     3.84 73.59 
Sol solea        0.40       0.46    2.02    0.80     3.76 77.35 
Abr brama        0.41       0.37    1.98    0.85     3.68 81.03 
Rut rutilus        0.48       0.00    1.90    0.64     3.54 84.56 
Leu leuciscus        0.41       0.00    1.67    0.43     3.11 87.67 
Spra sprattus        0.18       0.37    1.60    0.74     2.97 90.65 
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Groups anchor net  &  fyke 
Average dissimilarity = 70.60 
 
 Group anchor net Group fyke                         
       
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus       9.83       2.27    9.40    3.37    13.32 13.32 
Clu harengus       7.04       0.69    7.47    2.55    10.58 23.89 
Syn rostellatus       5.51       0.54    5.69    1.71     8.06 31.96 
Lamp fluviatilis       4.40       0.00    5.39    4.35     7.63 39.58 
Spra sprattus       4.45       0.37    4.87    6.20     6.90 46.48 
Pom minutus       3.43       0.54    3.86    1.39     5.47 51.95 
Pom microps       3.80       2.73    3.81    1.39     5.40 57.35 
Lip liparis       3.36       0.00    3.69    1.32     5.22 62.57 
Alo fallax       2.53       0.00    2.77    1.32     3.92 66.49 
Pleu platessa       2.35       0.23    2.49    1.42     3.53 70.02 
Sol solea       2.33       0.46    2.31    1.89     3.27 73.29 
Ang anguilla       2.19       0.46    2.21    1.73     3.12 76.41 
Merl merlangus       2.07       0.00    2.19    1.14     3.10 79.51 
Plat flesus       5.27       3.72    1.95    2.14     2.76 82.27 
Cil  mustela       1.61       0.69    1.61    1.17     2.27 84.54 
Gas aculeatus       1.11       0.69    1.42    1.07     2.01 86.55 
Neo melanostomus       0.69       0.00    1.06    0.66     1.51 88.06 
Myo scorpius       0.83       0.00    0.88    1.12     1.24 89.30 
Gad morhua       0.80       0.00    0.81    0.67     1.14 90.44 
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SIMPER (alternative) 
Similarity percentages - species contributions 
 
One-Way Analysis 
 
Data worksheet 
Name: Weser estuary, intercalibration field work October 2009 
Data type: Abundance raw data, not standardized, not transformed 
Sample selection: All 
Variable selection: All 
 
Parameters 
Resemblance: S17 Bray Curtis similarity 
Cutoff for low contributions: 90,00% 
 
Factor Groups 
Sample gear 
FR-bt_oli beam 
FR-bt_meso beam 
FR-bt_poly beam 
UK-bs_oli beach 
UK-bs_meso beach 
UK-bs_poly beach 
BE-bs_oli beach 
BE-bs_meso beach 
E-fy_meso beach 
DE-an_oli anchor net 
DE-an_meso anchor net 
DE-an_poly anchor net 
BE-fy_oli fyke 
BE-fy_meso fyke 
E-bs_meso fyke 
 
Group beam 
Average similarity: 13.73 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Syn rostellatus   164.00   5.10   0.58    37.11 37.11 
Osm eperlanus   168.33   3.48   1.84    25.31 62.42 
Pom minutus   135.33   3.00   2.19    21.83 84.25 
Pom microps   430.33   1.01   0.58     7.35 91.60 
 
Group beach 
Average similarity: 16.52 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Plat flesus    33.00   6.03   0.99    36.51 36.51 
Pom microps    93.17   5.88   0.55    35.63 72.14 
Pom minutus     8.83   2.49   0.28    15.10 87.24 
Osm eperlanus    47.50   1.41   0.64     8.56 95.80 
 
Group anchor net 
Average similarity: 42.41 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Osm eperlanus 24613.33  35.97   2.72    84.80 84.80 
Clu harengus  4578.33   4.04   0.60     9.53 94.34 
 
Group fyke 
Average similarity: 45.41 
 
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.% 
Plat flesus    42.33  32.97   4.44    72.60 72.60 
Pom microps    17.67   9.50   2.21    20.92 93.52 
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Groups beam  &  beach 
Average dissimilarity = 81.13 
 
 Group beam Group beach                                
Species   Av.Abund    Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom microps     430.33       93.17   26.83    1.07    33.07 33.07 
Osm eperlanus     168.33       47.50   21.96    1.08    27.07 60.14 
Syn rostellatus     164.00       26.83   11.87    1.23    14.63 74.77 
Pom minutus     135.33        8.83    9.00    1.59    11.09 85.86 
Plat flesus      10.33       33.00    5.10    0.63     6.29 92.15 
 
Groups beam  &  anchor net 
Average dissimilarity = 95.84 
 
 Group beam Group anchor net                         
       
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus     168.33   24613.33   68.33    3.38    71.30 71.30 
Clu harengus       8.67    4578.33   16.96    0.86    17.70 88.99 
Syn rostellatus     164.00    1596.67    4.23    1.56     4.41 93.41 
 
Groups beach  &  anchor net 
Average dissimilarity = 98.67 
 
 Group beach Group anchor net                         
       
Species    Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus       47.50   24613.33   70.78    3.58    71.73 71.73 
Clu harengus        2.33    4578.33   17.52    0.88    17.76 89.49 
Syn rostellatus       26.83    1596.67    4.38    1.34     4.44 93.93 
 
Groups beam  &  fyke 
Average dissimilarity = 87.83 
 
 Group beam Group fyke                                
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom microps     430.33      17.67   24.66    0.96    28.08 28.08 
Osm eperlanus     168.33      26.67   23.28    1.16    26.51 54.59 
Syn rostellatus     164.00       1.33   12.57    1.26    14.31 68.89 
Pom minutus     135.33       1.33   10.95    2.18    12.47 81.36 
Plat flesus      10.33      42.33   10.71    0.83    12.19 93.55 
 
Groups beach  &  fyke 
Average dissimilarity = 70.64 
 
 Group beach Group fyke                                
Species    Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Pom microps       93.17      17.67   18.93    1.02    26.80 26.80 
Osm eperlanus       47.50      26.67   16.09    0.91    22.77 49.57 
Plat flesus       33.00      42.33   15.46    1.38    21.89 71.46 
Pom minutus        8.83       1.33    6.15    0.63     8.71 80.17 
Syn rostellatus       26.83       1.33    4.06    0.55     5.75 85.92 
Pleu platessa        4.67       0.33    2.10    0.48     2.97 88.88 
Leu leuciscus        1.83       0.00    1.28    0.41     1.81 90.69 
 
Groups anchor net  &  fyke 
Average dissimilarity = 99.22 
 
 Group anchor netGroup fyke                                
Species   Av.Abund   Av.Abund Av.Diss Diss/SD Contrib% Cum.% 
Osm eperlanus   24613.33      26.67   71.22    3.49    71.78 71.78 
Clu harengus    4578.33       2.33   17.62    0.85    17.76 89.54 
Syn rostellatus    1596.67       1.33    4.40    1.26     4.44 93.98 
 
 
 


