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“good”, “moderate”, “poor”, “bad” as stipulated in the Water Framework
Directive), will be initiated.

¢ Pilot monitoring surveys

Indicators and classification system will be tested with data collected at pilot
monitoring surveys for phytobenthos and pelagic productivity parameters
(nutrients, phytoplankton, zooplankton) conducted in summer 2005.
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Figure 3: BSRP component 1 coastal zone activity concept

6 Lead Laboratory on Phytobenthos monitoring — planned
activities

6.1 Phytobenthos monitoring in the Baltic Sea area (summaries of
presentations)

6.1.1 Estonia

Phytobenthos monitoring programme is carried out since 1995 in Estonia. Despite
of great number of phytobenthic investigations carried out in Estonian coastal waters
(see Trei (1982), Martin (2000) for recent overviews) regular monitoring activities
have not been carried out in previous years. The aim of current marine phytobenthos
monitoring programme is to follow short- and long-term changes in benthic
communities of coastal sea areas around Estonian coastline. Combined with data
obtained from other marine monitoring programmes and background information the
results of present monitoring activities give an opportunity to distinguish between
processes connected to human activity and natural variability in coastal ecosystem.
Main target of phytobenthos monitoring is to evaluate the human induced
eutrophication but also other aspects such as biodiversity and all kinds of abnormal
phenomena are considered.

Monitoring areas are selected to cover the major environmentally “problematic”
areas and relevant reference conditions. Hence, monitoring areas include two areas in
the Gulf of Riga ("problematic" area in Pdrnu Bay together with reference area in



Kbdiguste Bay on the southern coast of Saaremaa Island), two areas in the Gulf of
Finland ("problematic" area in Tallinn Bay with reference area in Eru Bay located 60
km eastwards), one area representing the conditions of the open Baltic Proper located
on the western coast of Saaremaa Island, and one area representing the conditions of
the inner sea of the West Estonian Archipelago located near the eastern coast of
Hiiumaa Island (Fig. 4).

The aim of current report is to present the results of phytobenthos monitoring
programme in Estonia and to discuss the possibilities of further development of
phytobenthos monitoring activities in context of possible developments concerning
the implementation of EU Water Framework Directive and other relevant issues.
Information about Estonian phytobenthos monitoring programme has been published
before mainly as yearly overviews in Estonian (Kukk & Martin, 1995a, 1995b; Kukk
et al., 1996; Martin & Kukk, 1996; Martin & Murumets, 1997).
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Figure 4: Location of phytobenthos monitoring areas in Estonian coastal sea area.

Description of monitoring methods used

Monitoring methodology is based on methods used for phytobenthos monitoring
in Scandinavian countries (Kautsky, 1993) and is following phytobenthos monitoring
guidelines developed for HELCOM COMBINE programme in 1999 (Guidelines for
Monitoring Phytobenthic Plant and Animal Communities in the Baltic Sea,
http://www.helcom.fi/Monas/CombineManual2/PartC/CFrame.htm).



6.1.4 Current state of phytobenthos monitoring in the Neva Estuary (Eastern
Gulf of Finland)

Vadim E. Panov
Zoological Institute of the Russian Academy of Sciences
199034 St.Petersburg, Russia, e-mail: rbic @zin.ru

The Neva Estuary is the largest estuary in the Baltic Sea, heavily impacted by
human activities, including discharges of treated and untreated waste waters from
point sources in St. Petersburg, and intensive ship traffic. Coastal zone of the estuary
is intensively exploiting for recreation (specifically in Resort District of St.
Petersburg), sport and commercial fishery, military purposes and different industries
including nuclear power station and shipping. Coastal zone is also a recipient of
discharges of treated and untreated waste waters, which located mainly in the lower
Neva River and in the Neva Bay. Heavy nutrient loading (eutrophication), mainly
from point sources in the Neva River and the upper estuary, at present is the most
serious environmental problem for the Neva Estuary and adjacent parts of the eastern
Gulf of Finland. Introductions of alien species is an emerging issue for the Neva
Estuary, and should be taken into account very seriously, considering rapid
development of shipping industry in the area (Panov et al. 1999; Panov et al. 2002;
Panov et al. 2003).

Historically research and monitoring efforts have been focused on the open
areas of the Neva Estuary beginning early 1900’s, despite the fact, that eutrophication
effects in the estuary are much more obvious in the littoral zone (Panov et al. 1997,
Orlova et al. 1999a; Panov et al. 2002). As a result of eutrophication, extensive
macrophyte beds developed along the shoreline in the Neva Bay, and mats of
filamentous green algae (mainly Cladophora glomerata) developed during summer in
the exposed littoral zone of the inner estuary. Intensive development of macrophyte
beds and filamentous algae has resulted in deterioration of environmental quality in
the nearshore recreational areas. History of littoral zone research in the Neva Estuary
is reviewed by Panov et al. 2001.

First detailed study of the exposed littoral zone in the inner estuary has been
conducted by scientists from the Zoological Institute in 1998. This study was focused
on the environmental state assessment for the beaches in the St. Petersburg Resort
District, and at the first time provided recommendations for organization of littoral
zone monitoring (Orlova et al. 1999a). This study provided first attempt to evaluate
main factors, influencing environmental quality of the Neva Estuary littoral zone,
including development of Cladophora mats and effects of alien species like zebra
mussel (Dreissena polymorpha). As it has been shown, seasonal dynamics of
Cladophora biomass in the shallow stone littoral, along with quantitative
characteristics of storm casts on the beaches (mainly decaying Cladophora mats) can
be used as most appropriate indicators of environmental quality in the coastal zone of
the St. Petersburg Resort District (Orlova et al. 1999a). Volume of these casts
averaged several tons (in wet mass) per 100 m of beach shoreline after ordinary storm
in summer. Because mechanical removal of decaying Cladophora mats is expensive
and limited to main beaches, most resort sites along the shoreline during July-August
are not suitable for recreation. Decaying organic material on the beaches is an
additional source of nutrients for newly developing Cladophora mats in littoral zone
and also enhances development of macrophyte beds on some beaches.

Monitoring efforts revealed that biological invasions resulted in development
of new communities in the littoral zone, with dominance of Ponto-Caspian cnidarian



Cordylophora caspia and zebra mussel Dreissena polymorpha , New Zealand mud
snail Potamopyrgus antipodarum and North American barnacle Balanus improvisus
in more saline areas, and Siberian amphipod Gmelinoides fasciatus and Ponto-
Caspian amphipod Pontogammarus robustoides in oligosaline and freshwater
locations (Orlova et al. 1999b; Orlova & Panov 2004; Panov et al. 2002; Berezina &
Panov 2003; Berezina & Panov 2004; Panov et al. 2003).

Essential background data on structure and function of the Neva Estuary
littoral communities, obtained for the Neva Bay during 1982-1990 and for the
exposed littoral in the inner estuary in 1998, allowed to develop first official
recommendations for organization of littoral zone monitoring in the Neva Estuary
(Balushkina et al. 1999).

During 2000-2004 monitoring and research efforts in the littoral zone of the
Neva Estuary has been conducted in frameworks of national and international
projects, supported by the Russian State Program “Biodiversity”, INTAS project No
99-674, Finnish Ministry of Environment, Maj and Tor Nessling Foundation, and
European Commission 6th Framework Programme Integrated Project ALARM
(contract Ne GOCE-CT-2003-506675).
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6.1.5 Macrophyte communities as bioindicators of water euthrophication

Mikhail Feldman, Atlantic Scientific Research Institute of Marine Fisheries and
Oceanography

In 2002-2004 the changes in biochemical and ecological structure of aquatic
vegetation in the Baltic coastal zone of the Kaliningrad region were observed. 3
stations in the Kursiu and Vistula coastal lagoons and 6 stations in the lagoon’s basins
were selected. Such parameters as coverage, biomass and diversity of macrophyte
communities, measured by standard methods at least monthly, as well, as
accumulation of nutrients by plants, evidently correlate with nutrient contents in the
coastal lagoons and their basins.

6.1.6 Phytobenthos research in the Polish Baltic coastal zone

Lidia Kruk-Dowgiallo and Andrzej Osowiecki
Laboratory of Ecology, Maritime Institute in Gdansk

Investigations of phytobenthos carried out in the Polish coastal zone of the
Baltic Sea were described. In total 36 research projects in 1885-2001 were completed.
Methods of sampling and laboratory analyses of particular projects were demonstrated
in tables, whereas the sampling sites in the map attached.

Regular monitoring program of phytobenthos in Poland was initiated in 2000.
In 2000 and 2001 it was carried out by a team led by Dr. Lidia Kruk-Dowgiatto.
Taxonomic composition as well as % vegetation coverage was investigated.

The experience gained in phytobenthos research carried out since 1974 was
utilized in elaborating of the ‘Guidelines for monitoring of the phytobenthic plant and
animal communities in the Baltic Sea’. Some specific features of the Polish zone such
as mass occurrence of filamentous brown algae, mainly Pilayella littoralis in April-
August period with its maximum in June is suggested to be taken into account. Two
periods: June and September when filamentous brown algae biomass make up scarce
share were proposed for monitoring. Discussing this as well as some other proposals
by Lidia Kruk-Dowgiatto could make the Guidelines more useful for phytobenthos
monitoring not only in clean waters, but also eutrophicated ones, in which filamentous
brown algae mats occurrence can cause large methodical problem.

A modified Kautsky device for phytobenthos sampling DAK was
demonstrated. The applied modification makes possible the simultaneous quantitative
sampling of phytophilous fauna (active crustaceans living among plants).



Three sites for monitoring investigations situated in the Polish waters were
characterized. Puck Lagoon representing sandy/muddy bottoms, Slupsk Bank and
Redlowo CIliff area of stony/sandy bottom.

Tentative criteria and indices of phytobenthos state were proposed. They were
initially applied for natural valorisation of the Polish sea protected areas within
HELCOM BSPA system in 1996-1999. Among others coefficients of trophic state of
waters, the share of filamentous brown algae (Pilayella littoralis) biomass in general
biomass of the phytobenthos was recommended.

6.1.7 Present status of the Polish Monitoring COMBINE in coastal zone
Wiodzimierz Krzyminski, IMWM Maritime Branch

Polish Monitoring Programme COMBINE has been implemented since 1998 year. It
covers Polish coastal zone as defined according to HELCOM recommendations and
guidelines. Measuring activity comprises both biotic and abiotic parameters of the
coastal waters. The presentation will give brief outlook of the monitoring sites and the
areas located in the shallow bays and lagoons. An overview of the present program
and the examples of previous results related to the water quality as well as to the
biological variability in the Polish part of the Baltic Sea will be presented too.

From the beginning of 2004 year the Programme has been extended and developed in
stepwise manner in order to achieve compatibility with the requirements of the Water
Framework Directive. One of its elements it is phytobenthos monitoring, which
extends from the Western waters up to the Eastern part of the coast now. Besides
changes in the biological part of the programme further direction of the programme’s
development will be discussed too.

7 Phytobenthos related indicators and reference conditions
for eutrophication

The EU Project CHARM has been developing the type specific reference conditions
for the Baltic Sea area for several biological quality elements including phytobenthos.
Following is the summary of presented results together with some comments
concerning applicability of the obtained results to the BSRP work.

7.1 Definition of reference conditions

® A frame of reference

Overall, the Water Framework Directive (WFD) aims to prevent deterioration of
surface waters and to achieve a “good ecological status” and a “good chemical status”
in all European surface waters. Reference conditions represent the frame of reference
to be used to assess the actual status of the water bodies and to evaluate whether the
good status is achieved.

® High ecological status

The WED states that ‘For each surface water body type [..], type-specific
hydromorphological and physicochemical conditions shall be established representing
the values of the hydromorphological and physicochemical quality elements [..] at



high ecological status [..]. Type-specific biological reference conditions shall be
established, representing the values of the biological quality elements [..] at high
ecological status [..] (WFD, annex II, 1.3 (i)).

Reference conditions thus equal a high ecological status. This status is achieved when
water bodies show ‘no, or only very minor, anthropogenic alterations to the values of
the physico-chemical and hydromorphological quality elements for the surface water
body types from those normally associated with that type under undisturbed
conditions’ and ‘the values of the biological quality elements for the surface water
body reflect those normally associated with that type under undisturbed conditions,
and show no, or only very minor, evidence of distortion’ (WFD, annex V, Table 1.2).

The WFD also gives more detailed definitions of high ecological quality for benthic
vegetation in coastal waters (WFD, annex V, Table 1.2.4):

‘- All disturbance-sensitive macroalgal and angiosperm taxa associated with
undisturbed conditions are present,

- The levels of macroalgal cover and angiosperm abundance are consistent with
undisturbed conditions.’

® A state in the present or in the past

Reference conditions or high status is a state in the present or in the past
corresponding to very low pressure, without the effects of major industrialisation,
urbanisation and intensification of agriculture, and with only very minor modification
of physicochemistry, hydromorphology and biology (REFCOND Guidance, p. 52).

It is an open question what exactly is meant by “very low pressure”, and therefore
also open questions when exactly in the past reference conditions may have existed or
where reference conditions may still exist.

As long as man has populated coastal regions, he has contributed to eutrophication of
coastal waters. But along with the more intense agriculture and discharges of waste
water, coastal eutrophication has intensified in many areas of the world. In the highly
urbanised estuaries of the Northeast coast of the United States, historical
reconstruction of nutrient inputs suggests that major eutrophication took place during
a 50-year period between about 1870 and 1920, as city water and sewer systems were
installed (Tarr & Ayres 1990). The Baltic Sea is also surrounded by highly urbanised
and intensely agricultured areas and as a consequence only few water bodies of high
ecological status are left, but it seems reasonable to assume that many areas could be
considered in a reference state by the beginning of the 20th century.

® Not necessarily totally undisturbed conditions

Reference conditions do not demand totally undisturbed, pristine conditions, they
include very minor disturbance which means that human pressure is allowed as long
as there are no or only very minor ecological effects.

e The wanted direction of change

Reference conditions or high ecological status thus represent the wanted direction of
change in water quality of European coastal waters, but the WFD does not require that
water bodies necessarily achieve high status. The goal of the WFD is a good status of
surface waters.



e A state which is possible to re-establish

The WFD assumes that biological quality elements return to reference levels if human
pressure is reduced to reference levels. This requires that

1) the relation between human pressure and quality elements is reversible and

2) that the level of quality elements depends mainly on human pressure

3) reference conditions are relatively static. There are many examples, however, that
key organisms or community composition may change over time without being
clearly related to human pressure (e.g. Brown et al. 2001, Hubbel 2001).

7.2 Assessing reference conditions
There are several ways of assessing reference conditions for water body typeslz

1. Spatially based reference conditions

Though no water bodies of the Baltic Sea may be in a perfect reference state, a
selection of the most pristine water bodies within each water body type could provide
a minimum estimate for reference conditions.

2. Temporally based reference conditions using either historical data or
paleoreconstruction or a combination of both.

Literature data on water quality 100 years ago are available for some areas of the
Baltic Sea, and this could be a reason/necessity for selecting this period for reference.

3. Reference conditions based on predictive modelling. Empirical relations between
nutrient levels and levels of biological quality elements can be used to hind cast or
predict levels of the biological quality elements under low nutrient levels.

4. Expert judgement.

5. A combination of the above approaches.

The Directive requires “a sufficient level of confidence about the values for the
reference conditions”” regardless of which method is used for establishing reference

" Wording in the WFD, annex |1, 1.3 (iii-v), (iii): ‘ [..] type-specific biological reference
conditions may be either spatially based or based on modelling, or may be derived using a
combination of these methods. Where it is not possible to use these methods, Member States
may use expert judgement to establish such conditions. [..].’

(iv): ‘For spatially-based type-specific biological reference conditions, Member States shall
develop a reference network for each surface water body type. The network shall contain a
sufficient number of sites of high status to provide a sufficient level of confidence about the
values for reference conditions, given the variability in the values of the quality elements
corresponding to high ecological status for that surface water body type and the modelling
techniques which are to be applied under paragraph (v).

(v): Type specific biological reference conditions based on modelling may be derived using
either predictive models or hindcasting methods. The methods shall use historical,
palaeological and other available data and shall provide a sufficient level of confidence about
the values for the reference conditions to ensure that the conditions so derived are consistent
and valid for each surface water body type.



conditions. This demand is not specified in statistical terms so it is up to the Member
States to decide about this definition. The error of the estimate of the biological
reference conditions must incorporate the natural (e.g. real) variability of the quality
element in time and space and the errors in the method of estimation (REFCOND
Guidance, p. 44).

More specific guidelines for assessing the reference value (and other class
boundaries) are suggested in the REFCOND Guidance, p. 48-50 and will be taken
into account in this deliverable.

7.3 Quality element indicators

In deliverable 15 of CHARM project it was selected a number of possible quality
element indicators. For each of them the available historical information was checked
and long-term changes documented. Moreover, the relationships between water
quality parameters and behaviour of the indicators was studied in detail on Baltic Sea
and local scales. On this background the most promising quality element indicators
for further analysis of reference conditions were selected (Table 3).

For each of the quality element indicators, reference conditions were evaluated using
spatially based information, temporally based information, and/or predictive
modelling depending on the available information (Table 3). For a few indicators,
neither of these approaches was possible and expert judgement was used.

Table 1. List of selected quality element indicators for benthic vegetation and
overview of the ways used to establish reference conditions for the indicators in the
present work. 1: Spatially based reference conditions, 2: Temporally based reference
conditions, 3: Reference conditions based on predictive modelling, 4: Expert
judgement . *This indicator is slightly renamed and redefined relative to deliverable
15.

Quality element Way of establishing ref.
con.

1 2 3 4
Depth limit of eelgrass meadows/shoots X X X
Depth limit of Fucus belt/individuals X X x)
Depth limit of Furcellaria belt/individuals X X
Depth  limit of macroalgal com. x X X
belt/individuals
Relative abundance of opportunistic algae*  (x) X x) X
Macrophyte community composition X X X
Area cover of eelgrass (x) X (%)

Table 3: Quality element indicators for establishing reference conditions

Detailed reports of the project area available on the CHARM home page:
http://www2.dmu.dk/1_Viden/2_Miljoe-tilstand/3_vand/4_Charm/charm_main.htm



8 Indicators for pelagic productivity monitoring

AN

Indicators

/ Processed Data \
// Raw Data \

Figure 5: Information pyramid

The information pyramid (Figure 5) demonstrates, that field data can be aggregated
into indicators and indices. Various definitions for the term “indicator” exist.
According to the OECD, an indicator is :

“A parameter or a value derived from parameters, which points to / provides
information about / describes the state of a phenomenon / environment / area with a
significance extending beyond that directly associated with a parameter value
(OECD, 1993)”

Indices condense the information presented by indicators even further. Indices are
usually expressed as classes (e.g., “high”, “good”, “moderate”, “poor”, “bad” as in the
EU Water Framework Directive). Indices deliver information to policy makers and
laymen in a way that does not require understanding of the evaluated system. Rather,
indices communicate a need for action. The area addressed by the indices usually
coincides with management units (e.g. all US coastal waters, the seas around the EU)
and span several ecosystems. Therefore current attempts to develop indices, for
example within the Water Framework Directive, OSPAR, the US EPA, aim at making
the underlying quality classes coherent over large geographical regions. An example
for an index/classification system implemented on a large regional scale is the
classification scheme for coastal condition implemented by the US EPA (Figure 6).

HELCOM on the other hand adopted the use of Ecological Quality Objectives as a
management tool.

Ecological Quality Objective (EcoQQ) is the desired level of an ecological quality
(EcoQ). Such a level may be set in relation to a reference level (Annexd 3 ofr the
Bergen Declaration on the protection of the North Sea).

Ecological Quality Objectives can be used for classifying water quality, since they
provide quantifiable criteria, which divide a region into areas that meet of fail to meet
the quality objectives.
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Figure 6: US index/classification system for coastal condition (US EPA, 2001)

Successful indicators should meet a variety of criteria (after Dale and Beyeler, 2001):

* Easy to measure

* Sensitive to stress on the system

* Respond to stress in a predictable manner

e Are anticipatory (signify an impending change in the ecological system)

* Predict changes that can be averted by management actions

* Are integrative (a full suite of indicators provides a measure of coverage of the
key gradients across the ecological systems)

* Have a known response to natural disturbances, anthropogenic stresses, and
changes over time

* Have a low variability in response

To be usful for classification of ecological quality an additional criteria has to be met:
¢ Reference levels /EcoQOs can be constructed

The ICES Study Group on Baltic Sea Productivity Issues in Support of the BSRP has
suggested pelagic productivity indicators to be used in the BSRP coastal zone work
(ICES CM 2004/H: 01):

e Salinity/O2, SST

¢ Nutrients (DIN, DIP, DSi)

¢ Chlorophyll a

e Primary production

* Phytoplankton (key species, functional groups)

e Zooplankton (displacement vol., total biomass, species, invertebrate predators)

e Fish (community composition, abundance index, recruitement, stomach

contents, diseases)



The indicator system suggested by SGPROD should be discussed and develop further
in workshops organized by the Productivity Coordination Center and the Lead
Laboratory for Phytobenthos monitoring.
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9 HELCOM guidelines for phytobenthos monitoring

HELCOM COMBINE phytobenthos guidelines are published on the HELCOM
websitesince1999.
http://www.helcom.fi/Monas/CombineManual2/PartC/phytobenthic guidelines.PDF
These guidelines are giving advice on monitoring the changes of phytobenthic
communities on hard, soft and mixed substrate bottoms in the Baltic Sea. The
phytobenthic communities include the plant and animal communities of the photic
zone. Soft bottom animals are covered in HELCOM'’s macrozoobenthos monitoring.
There is a need for a comprehensive assessment of the state of the phytobenthos and a
demand to forecast anthropogenic impacts and its consequences on phytobenthos of
the Baltic Sea. Monitoring of the main abiotic and biotic characters of the Baltic Sea
phytobenthic zone is especially needed because this zone is productive, sensitive to
human impact and thus affected in many areas.

The guideline for monitoring phytobenthic communities in the Baltic Sea has been
compiled under the EC MON project CMP. Workshops have been organised and
phytobenthos specialists from the Baltic Sea countries have given valuable
corrections. The developments in phytobenthos monitoring guidelines of the
OSPARCOM and the national phytobenthos monitoring programmes of the Baltic Sea
Countries have been followed.

The strategy is designed to identify environmental changes, mainly the impacts of
eutrophication. The programme thus aims to:

- monitor temporal trends (in time scale of years) in floristic and faunistic
variables within the maritime area in relation to changes in environmental
conditions

- describe the status of floristic and faunistic variables in relation to spatial
differences in environmental conditions.



Monitoring variables

Core variables form the minimum level of monitoring which every country is
encouraged to follow up. Main variables form the second level on which the
participating countries should follow. Supporting studies form the third level of
monitoring and can be used when the state of the phytobenthos zone is assessed.

The transect method is the most widely used and recommended as a principal method
along the Baltic Sea countries. Alternative methods like remote sensing, e.g. aerial
photography, video techniques and echo sounders can be used as complimentary
methods.

Monitoring along the transects is recommended once a year in a period of June-
September, preferably August-September. Within the certain area should be carried
out within same month each year.

The development of the document stopped and is not carried out at the present
moment. The Guidelines ast they are at the present stage need several changes and
updates due to developments connected to WFD and other reasons.

BSRP LL on Phytobenthos Monotoring has on the working plan the task to update
and discuss the improvement of the Guidelines in nearest future. For this reason series
of activities are planned and the matters will be discussed both on Phytobenthos
indicator workshops and training courses in 2005.

10 BSRP Coastal zone activities workplan

At the workshop, the programme for the BSRP coastal zone activities was discussed.

10.1 Selection of study sites
Barbel Miiller-Karulis will distribute a list of contact partners responsible for
modelling and coastal zone management within component 2, as well as a list of
contact partners cooperating with the Lead Laboratory on Coastal Activities on
coastal fish monitoring. Institutes involved in the coastal zone activities will arrange
national meetings with component 2 and coastal fish representatives, to discuss study
site selection. Study sites should be selected according to the following criteria:

1. Phytobenthos data should be available

2. Pelagic productivity data should be available (nutrients, phytoplankton,
zooplankton)
Time series of nutrient loads should be available
Cooperation with component 2 on nutrient load assessment is possible
Coastal fish data is available
Site is of importance to coastal fish

7. Site is of importance for other coastal resources (e.g. birds)
By October 1 study sites should be selected in each country. The selection process
should be described in a short report to CC Productivity and LL Phytobenthos
monitoring.

A S

The selected study sites are briefly described in appendix 1.



10.2 Study site description

A description of study sites will be compiled, showing for each site
* Typology
The water body type that is assigned to the study site according to the national
typologies will be characterized.
e Study site ecosystem
Dynamics of biota, nutrients and hydrographic conditions at the study site will be
described, long-term changes will be shown.
e Issues of interest or concern
Special attention will be given to issues of interest for each study site, e.g.
designation as Marine Protected Area, nature reserve, spawning and nursery area,
seabirds, importance for endangered species. Also issues of concern, e.g. recent
ecosystem changes, excessive pollution, overfishing will be listed.
¢ Human impact
Human impact includes nutrient inputs to the study site, fishing activities, coastal
settlements, tourism and other disturbances.
e National indicator, reference condition and classification efforts
National efforts to design eutrophication indicators, reference conditions and a
classification system for the water quality at the study site or the appropriate water
body type will be described.
e Existing data and information on biotic and abiotic parameters
Data coverage will be listed for biotic and abiotic parameters.

A draft description of the study sites should be finished by November 15, the final
version by December 1. Georg Martin will then assemble the descriptions into a
report and a presentation on the internet.

10.3 ECOPATH modeling of carbon and nutrient cycling

ECOPATH models of carbon and/or nutrient cycling will be constructed for each
study site. Modelling activities will start at a BSRP ECOPATH workshop, October 18
— 22 in Jurmala (Latvia). Finalized models will be discussed at the ICES SGPROD
meeting, December 2 — 4 in Juodkrankte (Lithuania). A report on the carbon/nutrient
models will be assembled in January 2005 and presented on the web.

10.4 Indicator design, definition of reference conditions
Productivity indicators and reference conditions (in sense of the EU Water
Framework Directive) will be developed for the water body type the study site
belongs to according to the national Water Framework Directive typologies.
Available reference data will be collected and indicators/reference conditions and
classification schemes will be developed at a series of workshops:
¢ Phytobenthos
A workshop will be organized in December/January, discussing indicators and
selection of reference conditions
e Phytoplankton
Indicator design and selection of reference conditions will be done in
cooperation with participants of the EU CHARM project.



e Nutrients
A workshop on nutrient indicators and reference conditions will be discussed
and agreed upon by e-mail.

10.5 Development of field survey program

The programme for the BSRP coastal zone field surveys will be discussed in the
framework of the workshop mentioned above. The field survey programme should be
coordinated with national monitoring surveys to achieve larger data coverage for the
survey area and survey period. The planned field survey programmes will be
documented in a report.

10.6 Data analysis and reporting
After the field surveys, each partner institute is responsible for sample analysis and
for reporting collected data to HELCOM/ICES.

10.7 Time schedule of planned activities

e QOctober 1, 2004

Study site selection report to CC Productivity, LL Phytobenthos monitoring

e (Qctober 18 — 22, 2004

Ecopath modeling workshop in Jirmala, Latvia

e November 15, 2004

Draft description of study sites to CC Productivity, LL Phytobenthos monitoring

e December 1, 2004

Final version of study site descriptions, Georg Martin will assemble description

into a report and a web presentation will be prepared

e December/January 2004/2005

Phytobenthos indicator workshop

e Phytoplankton/Nutrient workshops -> to be determined, February/March
2005?

e April 2005

Report on planned field survey programmes

® October 2005

Reporting of field survey results to HELCOM/ICES
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Proposed coastal zone study sites

1 Estonia

For Estonian coastal areas the demonstration site was chosen to be located in Pirnu
Bay area.
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Figure. Pidrnu Bay area.

Location

Péarnu Bay is located in the NE part of the Gulf of Riga forming a semi enclosed water
basin with the surface area of about 700 km?. Pirnu bay may be devided into two
parts along the Liu-Tahkunina line. The northern part of the Gulf if strongly
influenced by the Pirnu River inflow. The southern part is open towards the Gulf of
Riga and the influence of fresh water inflow is very samll in this area. The islands of
Kihnu and Manilaid are located in the open part of the Bay.

Type of coastline

Morphology of the coastline is quite simple without major bays or islands. Coastline
is composed mainly by sandy beaches and extensive reed stands. Some minor stone
accumulations are located southwards of Tahkunina peninsula.
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Bottom composition

The maximum depth of the inner part of the Bay is 8§ m and the 20 m isobath enters
the open part of the Bay in the southern area. The whole area of the Bay is dominated
by soft bottoms. Stony patches could be observed only occasioanlly near the coasline
at the depth of 0-1.5 m.

Hydrography and salinity

Pérnu Bay is comparatively closed part of the Gulf of Riga having the opening
towards SW. Prevalent depths lay between 5 and 10 m. The volume of the bay is
about 2 km3, same amount applies for the influx of rivers per year, at that Parnu River
takes 80 % of total. The salinity of the bay is 4-5 %o which is considerably lower than
this of the Gulf of Riga. The Gulf of Riga in the whole is lacking the permanent
stratification due to its shallowness and morphology. The processes in the inner Pidrnu
Bay are controlled mainly by the riverine inflow from the P#rnu river and wind
induced water movement from the open Gulf of Riga. Salinity values in the inner part
of the Parnu Bay are usually quite low (2-3 %o), but can change in a quite large range
in case of low riverine inflow and intensive water exchange with the open part of Gulf
of Riga.

Hydrochemical parameters

The nutrient concentrations in the area depend greatly on the hydrological situation
and the riverine inflow from the Pédrnu River. In the areas close to the river outlet
both the Ntot and Ptot values are quite high through all the year reaching values 5.98
pmol/1 for Ptot and 215 umol/l for Ntot. In this area the phosphorus limitation almost
constantly occurs. The values in the open part of the Bay are in general comparable to
the background values of the open part of the Gulf of Riga with changing role of
nutrient limitation.

Eutrophication sources

The city of Pdrnu with its 70,000 inhabitatnts and the Pidrnu River are the major
sources of eutrophication in the Bay. Earlier the Bay was continuously contaminated
with toxic substances and nutrients due to insuficient purification of sewage and
industrial wastewater. As a result an average a two-fold increase in the content of
Ntot, Ptot and Si has been measured in the seawater and the primary production of
phytoplankton has been increased manyfold in 1970s and 1980s. Since 1990s the
waste water of Parnu city was directed to the Bay through Piarnu City waste water
treatment plant. Starting from the beginning of 1990s almost all municipal waste
water is mechanically and biologically purified. Some single minor outlets are still
operatring without waste water treatment.

However, a significant source of nutrients is Pdrnu river which brings annually more
than 300 t of Ptot and more than 900 t of Ntot into Parnu Bay. The inflow from Pérnu
river forms about 10% of total riverine runnoff to the Gulf of Riga. The third largest
harbour of Estonia is located inside the Parnu Bay. The main items transported
through the harbour are the timber and peat.

Existing historical information

Owing to its productivity, Pdrnu Bay area is quite well studied in the past and the time
series upon major environmental parameters are available since 1960s. The data on
species composition of phytobenthos is available since 1961. Recent studies initiated
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since 1991 include also quantitative data on the distribution of phytobenthos. The
species composition and biomass structure of macrozoobenthos have been more
thorouhly investigated in late 1950s, mid 1970s and annually since 1991. Zooplankton
and nectobenthos have been surveyed since 1957 till nowadays. Phytoplankton
investigation has been carried out regularly since 1970s (chl a, species composition
and biomasses).

Running environmental monitoring activities

Pérnu Bay area is among one of the two intensive monitoring areas in the Estonian
National Marine Monitoring Programme. Three intensive monitoring stations are
located inside the Bay. Stations are sampled once a months and during period from
May to August once in fortnight. Monitored prameters are: salinity, temperature,
nutrient contcentration, species composition and biomass of phytoplankton,
zooplancton, macrozoobenthos, primary production of phytoplankton, clorophyll a
concentration. The monitoring activities are carried out by the stuff of P#rnu
department of Estonian Marine Institute. The biota of phytobenthos belt is monitored
on the SE coast of Liu peninsula. The hygienic state of the beaches is controlled by
the authoroties of Pédrnu city.

At the present moment phytobenthos monitoring transect is located on the western
coast of Parnu Bay near the Liu peninsula. The reference area for the Gulf Riga is
located on the southern coast of Saaremaa Island. Both areas are sampled according to
the same methodology and same parameters are monitored. Phytobenthos monitoring
activities on Pédrnu Bay transect have been carried out in 1995, 1997, 1999-2004. Data
from the reference area is available from the whole monitoring period 1995-2004.

Pérnu bay is considered to be the poorest sea area in Estonian coastal waters in the
sence of diversity of phytobenthos species (Trei, 1991). This fact is caused by two
factors: low water transparency and lack of suitable substrate. Low salinity in the
northern part of the Bay is definitely also contributing to the species diversity
situation. The narowness of the photic zone could be described from the phytobenthos
monitring data. Significant phytobenthic biomass could be found only to the depth of
2-3 m. lower of this depth limit the phytobenthic biomass is much less than 1 g/m2 dry
weight. From algal belts the Green algae belt is the only one which could be clearly
destinguished and this belt streches to the depth of 1-1.5 m.

Long term changes of the phytobenthos in Parnu bay.

In terms of long-term changes of the structure of phytobenthic communities related to
the eutrophication of coastal waters, Pdnu Bay is the best studied area in the Gulf of
Riga. Research into the species composition of the phytobenthos in Pdrnu Bay was
started in 1959 when Trei-Pullisaar took phytobenthos samples at 71 stations in Pirnu
Bay and in the surroundings of Kihnu Island (Pullisaar, 1961; Trei, 1976). Sampling
was repeated in 1979, 1980 and 1982 at 120 stations (Trei, 1984, 1986). The results
obtained were generalised and presented in a book (Trei, 1991). The most recent data
is available from sampling in 1991 made by Kukk and Martin (Kukk & Martin, 1992)
at 48 stations.

The long-term changes in the species composition in the Gulf of Riga have been
evaluated by H. Kukk (Kukk, 1993; Kukk & Martin, 1992; HELCOM, 1996). These
studies have shown that many species, which inhabited the Gulf of Riga at the
beginning of the 20" century, did not occur there any more. The species as
Cladophora fracta, Anfeltia pilicata, Aglaothamnion roseum, Dictyosiphon
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chordaria, Chorda filum and Elachista fucicola were extinct from the southern part of
the Gulf. Based on the study of an extensive quantitative material, the conclusion was
made that several species of Charophyceae, Fucophyceae and Bangiophycae have
disappeared from certain areas or from the whole Gulf, while the abundance of some
species of Chlorophyceae has been constantly rising (Kukk & Martin, 1992; Kukk,
1993). Thus in the Pdrnu Bay area the abundance of the filamentous green algae
Cladophora glomerata had expanded compared to the situation in the beginning of
1960s. An extensive decline of Fucus vesiculosus and Furcellaria lumbricalis in the
area was noticed by H. Kukk. According to these results the reason for the changes
was the intensification of industrial and municipal pollution. However, the effect of
anthropogenic pollution was noticed only in the close vicinity of the point sources of
pollution.

During phytobenthos monitoring period in Pirnu Bay several cahnges in the state of

the communities have been observed:

a) the share of perennial species have declined considerably

b) the share of aquatic vascular plants have increased during last years

c) such important species as brown algae Fucus vesiculosus and Furcellaria
lumbricalis have almost dissapeared from the area

2 Latvia

The coastal area between Dzeni and Ainazi at the west coasta of the Gulf of Riga was
selected as study site. The area is located close to the Latvian/Estonian border.

The selected site is nominated as the Baltic Sea Protected area in the HELCOM
network. Thus the biological diversity and importance is assumed to be high here, due
to substrate type allowing the growth of phytobenthos. Underwater vegetation
certainly serves as spawning and nursery area for fish. The site is also a part of the
Important Bird area “Svetupe River mouth” having >2% of N Europe concentrations
of Bucephala clangula during moulting time in June-August. Legally the site is the
marine part of North Vidzeme Biosphere reserve.

Latvian study site (Dzeni — AinaZzi) location
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3 Lithuania

The Lithuanian Baltic Sea coast near Palanga was selected as study area. The study
site belongs to the marine (Baltic Sea coast) Northern coastal area water body type
which is affected by freshwater outflow from the Curonian Lagoon. The study site
covers hard (pebbles, stones and boulders), sandy and mixed (sand, gravel and stones)
bottoms.

38 species of bottom macrophytes, belonging to the three phylums of algae (green,
red and brown) were found in the study area, together with 44 species and higher taxa
(not identified to species level) of macrofauna. The most important biotope forming
species at the Lithuanian coast is the red algae Furcellaria lumbricalis. This is a
widespread boreal species, occupying stony bottoms in littoral and upper sublittoral of
the North West Europe seas. According to the previous studies, the distribution area
of this species noticeably declined from 1968 to 1993 in some parts of the Lithuanian
coast, especially near Karklé and Sventoji.

Giruliai - Palanga study site location. Description: the main nutrient source (blue
arrow); isobaths (blue lines), bottom sediments (sandy bottom — sand and yellow-
green color plots, stony bottom — light brownish color plots).
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In the list of “Habitats of European importance in Lithuania” two types of marine
underwater habitats (“Sandy shores” and “Coastal reefs”, NATURA 2000 codes 1110
and 1170, respectively) are included. The first one, “Sandy shores” has only potential
value as its main biological feature, the eel grass Z. marina is absent at the Lithuanian
coast. Another one, “Coastal reefs” is represented by at least three biotopes in the
Biitinge-Palanga area:

¢ Boulder reefs with red algae Furcellaria lumbricalis.
Stony and gravel bottoms with red algae Furcellaria lumbricalis.

e Boulder reefs with blue mussel Mytilus edulis and barnacle Balanus
improvisus.

4 Russia (Kaliningrad region)

Study sites in the Kaliningrad region are proposed in the Aleyka/Pionerskij area.
Complex ecological monitoring of this area (including hydrological and
hydrochemical monitoring and biomonitoring of main groups of marine organisms)
was initiated by AtlantNIRO Research Institute in 1993. From 2001 seasonal
monitoring of these parameters along the transect line of the proposed study site takes
place. In comparison with earliest data is clearly evident, that degradation of
phytobenthos communities of Fucus vesiculosus and Furcellaria lumbricalis with their
associated fauna takes place.

19.5° 20.0° 20.5° 21.0°
. . | — - — : 1 55.5°
&
1 ~ F55.0°
-
A
/ al
i ]
i |
A ;
i Kaliningrad
,“ 0O | —— - transect line of the study site;
,‘w A - monitoring stations of
/ AtlantNIRO;
S - aquatories of protected areas;
— - seawater pollution;
**%- ground dumping;
- isobates.
T T 54.5°

Kaliningrad study site location
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The protected area of the Curonian Spit National Park is situated close to the
monitoring area. The Aleyka river, that inflows directly into the monitored aquatory,
was included into the list of salmon spawning places. At the same time intensification
of human activity in the monitoring area takes place. Due to construction of a pipeline
from D-6 oilfield through the Aleyka river mouth significant human impact on marine
and coastal ecosystems is expected. According to Russian nature protection law such
industrial objects require constant and complex environment monitoring including
hydrology, hydrochemistry, plankton, zoobenthos and fish. Therefore this area seems
the most suitable for the phytobenthos study site location, despite time series of the
area monitoring observations are not significant yet.

5 Poland

The Transect Kuznica — Rzucewo in the Puck Lagoon (Inner Puck Bay), Gulf of
Gdansk, Poland was selected as study site.

J
Gdynia| .-

Puck Bay study site location

The Puck Lagoon is the marine part of Nadmorski Landscape Park (since 1978), it is
since 2004 included in NATURA 2000. In 1994 the NLP itself was proposed for
inclusion in the Baltic Sea Protected Areas (HELCOM BSPA) system.

The Puck Lagoon serves good conditions for development of varied, rich
communities of flora and fauna. Since mid-1970s significant effects of anthropogenic
pressure have been observed resulting in significant eutrophication in the Lagoon,
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degradation of vast bottom areas as well as in negative changes in both the qualitative
and quantitative structure of the biocenosis.

56 pollution sources pose the basic threat to the whole Puck Bay, including rivers and
sewage treatment plant outlets. The study site in the Puck Lagoon, can be affected by
two outlets of the sewage treatment plants in Degbogdrze and Jurata. Additionally, in
the vicinity of the study site there are several silting pits, which can reach a depth of
14 m, being the result of sand intake for rebuilding of the Hel Peninsula. Filled with
organic matter and anoxic may have an adverse influence on the surroundings.
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Notes on the development of Indicators and EcoQOs for
ecosystem-based management of the Baltic Sea

Case: Phytobenthos

Eugeniusz Andrulewicz, BSRP Pollution and Ecosystem Health Coordination Center,
Sea Fisheries Institute in Gdynia

1. Introduction

Environmental Indicators and Ecological Quality Objectives (EcoQOs) have been
developed by a number of international organizations (EU-EEA, GIWA, OSPAR, US
EPA, WWF) in order to produce decision-maker friendly assessments and to improve
marine management. This activity has been undertaken by HELCOM as well.

It was concluded at the kick-off meeting in Riga on 23-24 August 2004 that the tasks
of developing Environmental Indicators and Ecological Quality Objectives (EcoQOs)
should be included in the responsibilities of all Coordination Centers (CCs) and Lead
Laboratories (LLs). The Pollution and Ecosystem Health Coordination Center
(CCEH) was designated to coordinate and facilitate these activities.

Since there are no guidelines on how to develop indicators or EcoQOs, these notes
were prepared to facilitate the development process, and they contain basic definitions
and objectives. (The full documents on indicators and EcoQOs are available in the
ICES/BSRP SGEH 2004 Report as Annexes and 5 and 6).

Phytobenthos is a very good, if not the best, indicator of eutrophication as it integrates
the light climate in a selected area or water body. Phytobenthos can be used to assess
physical disturbances that create bottom shadowing effects in the marine environment
(e.g., by coastal construction projects and dredged spoils dumping).

2. Indicators

The term indicator has been defined variously, but generally it refers to a measure of
some environmental property or state. The OECD definition of an indicator reads,

“A parameter or a value derived from parameters, which points to / provides
information about / describes the state of a phenomenon / environment / area with a
significance extending beyond that directly associated with a parameter value
(OECD, 1993)”.

The relationship between indicators (and indices) and the information on which they
are based (raw data and processed data) is illustrated in the information pyramid
(Hammond, 1995) (Figure.1). Basically, raw data are elaborated, and then published
in the form of papers or scientific assessments. However even high quality
papers/assessments are not very useful for laymen or decision-makers. Therefore, it is
necessary to go further up the information pyramid to the level of indicators and
indices.
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Figure 1. The information pyramid (Hammond, 1995)

Indicators cannot perfectly represent the state of the environment or the complex
interrelationships between the natural environment and anthropogenic activities.
Indicators will be less informative than scientific papers or environmental
assessments. However, indicators will help in producing public and decision-maker
friendly assessments.

Indices are even less informative than their indicator components since the process of
agglomeration attenuates the impact of individual indicators. The indices represent the
most integrated information with the least amount of detail. They are usually
expressed as classes (e.g., “high”, “good”, “moderate”, “poor” , “bad” as in EU WFD
2000). They will be useful in comparing the quality of many aquatic and marine
systems, e.g., on a Pan-European and/or global scale. However, their development
should obviously be preceded by the development of indicators.

A few carefully selected indicators were proposed initially by HELCOM MONAS to
assess eutrophication. These included the following:
e the surface concentration of inorganic nutrients in winter, mainly oxidized
nitrogen forms and phosphate;
e the riverine load of total N and total P;
¢ mean chlorophyll concentrations in summer;
e changes in the depth range and distribution of bladder wrack (Fucus
vesiculosus) and eel grass (Zostera marina).

The following other indicators can be proposed for ecosystem health assessment and
thus for consideration by the “Phytobenthos” Workshop:
e Area coverage by macrophytes (Zostera/Zannichelia/and/or  other
macrophytes)
¢ Biomass of selected macrophytes (Fucus, Zostera, green/brown/red algae)
e Algal mats on beaches and sea bottom (area coverage, biomass)
e Other relevant indicators?

3. Ecological Quality Objectives (EcoQOs)
OSPAR and ICES undertook the elaboration of Ecological Quality Objectives

(EcoQOs) for the North Atlantic coastal seas in the 1990s. Basic definitions, as agreed
to by the 5th North Sea Conference (Bergen Declaration 2002) are as follows:
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Ecological Quality Objective (EcoQQ) is the desired level of an ecological quality
(EcoQ). Such a level may be set in relation to a reference level.

Ecological Quality Elements are the individual aspects of overall ecological quality.

HELCOM undertook the elaboration of Ecological Quality Objectives (EcoQOs)for
the Baltic Sea after 2000 with the EcoQO Project BIREME (Leppanen, Valanko)
where the initial programme for the development of EcoQOs within HELCOM was
proposed (October 2003). This activity was continued at the HELCOM Monitoring
and Assessment Group meeting in Gdynia (MONAS 6).

A relevant document by Sebastian Valanko “A pilot study into the Development of a
Road Map for the Establishment of Ecological Quality Objectives (EcoQOs) within
HELCOM for the Baltic Sea” (which also appeared as Annex 5 of the SGEH 2004
Report) provides basic definitions and proposes a roadmap for developing EcoQOs.
Table 1 is a modification of part of this document related to eutrophication.

Table 1. Ecological Quality Objectives (EcoQOs) and ecological quality elements for
eutrophicatin of the Baltic Sea (modified from Sebastian Valanko “A pilot study into
the Development of a Road Map for the Establishment of Ecological Quality
Objectives (EcoQOs) within HELCOM for the Baltic Sea” ).

ISSUE(S): Ecological quality objective Ecological quality element
(EcoQO) (Indicator of ecological status)
Eutrophication | General EcoQO:
Stop eutrophication in order to e Phytoplankton biomass
restore  ecological balance and species
within the Baltic Sea and to composition
ensure a functioning marine e Secchi depth
ecosystem. ¢ Phytoplankton
Specific EcoQOs: chlorophyll a  and
e Water clarity restored to percentage of siliceous
historical regional levels. species.
* No oxygen depleted areas e Winter concentrations
in shallow coastal areas. of nutrients

e There should be no kills of
benthic (bottom dwelling) | Oxygen depletion

organisms resulting from e Hypoxia/anoxia  and
oxygen depletion where it hydrogen sulfide
should not naturally occur. pressure

e Depth range of water
plants returned to regional | Macrozoobenthos biomass and

historical levels. composition
e No visible arrivals of e Changes/kills in
opportunistic  algae  at zoobenthos

reference beaches where it
did not appear before the | Density of sensitive species
1970s, e.g., green pin- | Littoral community
cushion algae | composition

(Cladophora)  or  sea ¢ Filamentous macro
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lettuce algae algal mats

(Enteromorpha). e Bladder wrack (Fucus
e Bladder wrack (Fucus vesiculosus)

vesiculous) restored in | Harmful algal blooms

areas where it  has e Frequency and extent

disappeared. of algae and blue-green
e No exceptional massive algae; especially toxic

algal blooms. and potentially toxic

bloom:s.

Objectives taken from Table 1 are considered as good examples for discussion,
possible adoption, and further development. Are these objectives realistic? Should
they (or other objectives) be adopted by HELCOM?

4. Final remarks

The BSRP Workshop “ On strategic design of phytobenthos, water quality and
productivity monitoring in the coastal zone” is invited to discuss and propose/adopt a
suite of indicators on phytobenthos indispensable for the assessment of the quality
status of the Baltic ecosystem. Furthermore, the Workshop is invited to discuss and/or
to propose/develop an Ecological Quality Objectives for conservation/restoration of
macrophyte communities in the Baltic Sea coastal areas.

Eugeniusz Andrulewicz, LPM
BSRP Pollution and Ecosystem Health Coordination Center
Sea Fisheries Institute in Gdynia
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BSRP workshop on strategic design of phytobenthos, water
quality and productivity monitoring in the coastal zone

BSRP Lead Laboratory on Phytobenthos Monitoring, BSRP Productivity
Coordination Center

September 6 — 7, 2004, Hotel L’Ermitage, Tallinn

Aim of the workshop

The workshop will discuss strategies for coastal zone productivity monitoring in order
to assess

e effects eutrophication on coastal ecosystems

¢ functioning of pelagic and benthic coastal ecosystems

® coastal biodiversity

The workshop will also give an overview of the regulatory framework — HELCOM
COMBINE and Water Framework Directive requirements - for coastal zone
productivity monitoring.

The workshop serves as introductory meeting for the working groups designing the
coastal zone survey strategy in the BSRP in each country. Preliminary study sites will
be selected in each country and the work program for the groups will be discussed.

Draft agenda
September 6
10:00 — 10:15 Welcome
Georg Martin
10:15 - 10:30 Introduction of participants
10:30 — 11:30 Introduction to the BSRP and the goals of BSRP coastal zone
work
Bérbel Miiller-Karulis
11:30 - 12:00 Coffee Break
12:00 - 13:00 Water framework directive and HELCOM COMBINE

requirements for monitoring eutrophication in the coastal zone
Bertil Hakansson, SMHI
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13:00 — 14:00
14:00 — 14:15
14:15 - 15:00
15:00 — 15:30
15: 30 — 16:30
16:30 - 17:30
17:30 - 18:00
20:00
September 7
9:00 — 11:00
11:00 - 11:30
11:30 - 12:30

12:30 — 13:30

Lunch break

Introduction of the workplan and activities of BSRP LL on
Phytobenthos monitoring.

Georg Martin
Phytobenthos monitoring. Overview of present state and used
methodology of phytobenthos monitoring in the Baltic Sea

area.

Country presentations.

Coffee break

Phytobenthos  monitoring. Possible eutrophication and
productivity indicators, reference conditions. Discussions.

Georg Martin

Pelagic eutrophication and productivity indicators. Discussion.
Barbel Miiller-Karulis

General discussions.

Dinner

Phytobenthos monitoring. Existing guidelines — their
applicabilty. Requirements from HELCOM/WED. Discussion.

Georg Martin
Coffee break

Discussion of the work program for national coastal zone
working groups.

Bairbel Miiller-Karulis, Georg Martin

Lunch break
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13:30 — 14:00 Preliminary study sites selection. Country presentations and
discussions.

14:00 — 16:00 Final discussion. Closing of the meeting.
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