WFD NEA GIG – marine plants: macrophytes


Water Framework Directive 

NE ATLANTIC GEOGRAPHICAL INTERCALIBRATION GROUP (NEA GIG)

Marine Plants Expert Group – macrophytes sub-group

Member States & representatives present

UK – Martin Wilkinson, Emma Wells, Jo Foden

Denmark – Dorte Krause-Jensen

France – Brigitte Guillaumont

Norway – Are Pedersen

5 elements of macrophytes to consider:

1. Intertidal macroalgae

2. Sub-littoral macroalgae

3. Macroalgal blooms

4. Seagrasses

5. Saltmarsh

INTERTIDAL MACROALGAE

UK and RoI – Martin Wilkinson 

CWs, Inter-tidal:

WFD states – presence of sensitive species and cover 

Total species richness to be considered rather than types of individual species present.

Cover can change dramatically in cyclic succession, therefore not a valuable feature of shore ‘quality’.

Therefore focus on species richness – total number of species found during one sampling occasion.  There is a scarcity of data in this form in the published literature. 

CWs, Sub-littoral: species yet to be pursued in detail

TWs, distribution of macroalgae through an estuary:

There is a gradual decline in species number upstream in an estuary.  The upper reaches of an estuary have ~20 common species.  These may not be indicative of water quality.  As water quality improves the algal community changes in terms of fucoid penetration upstream and species composition.  

Tools depend on habitat diversity and ability of fieldworkers to correctly identify species.

UK and RoI – Emma Wells 

Simple species richness is not directly comparable between shores – depends on variety of factors, e.g. habitat diversity.

Proposed tool is a Reduced Species List (RSL).  A list has been produced of relatively easily identifiable species that are indicative of ecological quality.  (For some species they only need to be identified to genus level, e.g. Enteromorpha sp.).  Still need to set numerical values for each class (High, Mod, …).

RSLs have been produced for 3 UK regions: Southern England and Wales, Northern England, Northern Ireland.

Environmental factors have been considered, e.g. habitat types available on the shore such as platforms, rocky outcrops, overhangs, boulders, steep vertical rock etc.  A scoring system has been developed to take account of this variability because it affects the potential variety & number of species likely to be found; i.e. the more habitat diversity found on a rocky shore, the greater the potential for finding a large variety of macroalgae, whereas low habitat diversity will only have the potential for low species variety.  

Ecological Status Group (ESG) is a ratio of annuals to perennials and will also be part of the macroalgae tools for rocky shores.

NB: Abundance does not feature as a tool for rocky intertidal CWs

Denmark – Dorte Krause-Jensen

Denmark has a national monitoring programme on marine macroalgae and angiosperms. Transects are visited once a year by divers who assess composition and cover, almost entirely subtidal, because a small tidal range. In many areas composition and cover is limited by lack of rocky substrate.  

Species number: Using species number as an indicator is hampered by the large number of ‘experts’ conducting the monitoring. Higher salinity and lower nutrient level waterbodies seem to have most species.

Total macroalgal cover at specific depths: On boulder reefs a decline in cover correlates with light attenuation (i.e. depth) and temporal changes in nutrient load over the monitoring period 1989 – 2003 correlated with changes in cover. Similar patterns were found for cover of coastal macroalgae: Areas of lowest nutrient loads and highest water clarity have higher macroalgal cover at given depths, - therefore an indicator of water quality. These relations are more evident in spatial data sets with wide ranges in nutrient concentrations than in temporal data sets where differences in nutrient concentrations are smaller.  So the tool appears to be less sensitive temporally than spatially.  

Ratio of opportunists: There is the problem of highly variable salinity and nutrient loads complicating the pattern of macroalgae communities.  The ratio of opportunists is difficult to use as a tool because the salinity variation interferes with any potential correlation with water quality.  

France – Brigitte Guillaumont

Not decided what to survey for WFD, but a survey programme in Brittany was begun 2 years ago

Satellite data and aerial surveys used to calculate overall coverage, specifically for Ascophyllum and Fucus
Historic data available to compare with recent surveys 

Subtidal area:

Transects with divers to detect kelp depth limit

Measures of density, cover and composition in the tidal area (full species lists) and subtidal area (limited list).  Opportunistic to perennial ratio may be calculated.

Nutrients are main pressure and fishing – where boulders are overturned, which means perennial species may be lost and opportunists can establish.

Norway – Are Pedersen

40,000 km coast, mostly hard substrate.

No national database. Individual institutes collect macroalgae and phytoplankton data.  Lack of saltmarsh and angiosperm data

Sublittoral:

Monitoring historically baseline studies around industry, therefore techniques developed to detect changes. 

Fixed frames established for species counts.  Diversity or richness indices recorded.  Stereoscopic photographic record of sublittoral 30-10 metre depth - ~20yrs data set.  Coarse changes are detectably but not fine changes.  

Transects from 30 metre to surface identifying all species at intervals

4 point scale used, modified from Hiscock’s 6 point scale

Can calculate species richness, diversity, and evenness

MDS used to detect temporal changes at sites

New coastal monitoring programmes since 1990; transects, stereo photography, kelp monitoring (density and age-group distribution), lower depth limit in some fjords.  Increase in depth and number of fucoids has been seen recently.  

Index of perennial to annual to describe water quality

Pollution index has been tried but not consistent between fjords.  Red, green, brown ratio has been investigated.  

Intertidal:

Fixed & random frames and line transects.  

MACROALGAL BLOOMS

France

Aerial photography around Brittany coast – worst affected area

Can calculate area surface cover, frequency, temporal variation

Some observations of sub-tidal cover

Quantity of nitrogen in the seaweed

Biomass of weed is recorded where it is washed up

UK

No national monitoring 


Cover is recorded in the most affected areas.

Where possible biomass and adverse effects are monitored at accessible sites

Denmark

Divers swim depth gradients once a year and record cover & species composition (same monitoring programme as for perennial macroalgae)

Norway

No national programme, surveys are conducted as a response to events; occasional aerial photographic surveys of blooms  

ANGIOSPERMS

Denmark

Eelgrass on sandy coasts

Diver transects estimate cover along depth gradients, and record depth limits – the latter is a part of ‘abundance’ measure

Southern and eastern communities survived Wasting Disease infection of 1930s (possibly because of reduced salinity here)

Z. noltii and Ruppia maritima occur but are not abundant

Large historical data set on depth limits from 1900

Norway

Mathematical model (GIS system) has been developed to predict presence of kelp, Zostera beds, scallop beds etc.  Results are currently being tested by investigating those areas where presence is predicted by the model.  Zostera presence will be registered in this way.  

Only presence/absence will be recorded

France

Z. marina around Brittany, Z. noltii in Brittany and Bay of Biscay.

Aerial photography for measures of extent and divers for depth limits, mainly of Z. marina.  Scale of photographs may limit the precise extent of beds being calculated

Very patch beds make depth limits difficult to record precisely

Side scan sonar currently being tested

Mud limit the possibility of fieldworkers monitoring sites of Z. noltii
Epiphytic species, presence of opportunistic macroalgae & wasting disease index are recorded.

UK

Intertidal Z. noltii and subtidal Z. marina are present in some sheltered water locations

No national monitoring programme

Very little long-term data available anywhere

Depth limits are not recorded

Seagrass beds are patchy

Some data on extent of area 

Intercalibration issues

· The tools do not have to be interchangeable between any 2 member states; e.g. if Denmark are able to test UK tools on their data, but UK cannot reciprocate, that is okay.  

· Quantitative ranges for each status class can be adapted to local conditions; e.g. species richness ranges may be different in Norway compared to France, but percentiles can be used instead

· As many states as possible should intercalibrate within each typology.

· Species richness tool - as long as this metric can be used for the quality element of macroalgae between 2 or more member states, this will suffice for intercalibration purposes at this stage.  

ACTIONS

ALL member states: determine the nature of the data for each of the proposed intercalibration sites

UK: Prepare species richness methods for use by other member states (see next point)

UK, France, Norway & Republic of Ireland: Prepare data to test species richness tool 

Denmark & Norway: Prepare methods and data on cover of sub-littoral upright algae

Denmark & Sweden: Prepare methods and data on depth limits of sub-tidal seagrass

France & UK: Prepare methods and data on % cover of inter-tidal seagrass
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