Changes, following from comments of WG 4 (Zoological institute RAS, St.Petersburg, Russia, 31/01/2006)
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WP4: BIODIVERSITY

Applying and further developing methodology, including analytical techniques and models, to describe

and quantify the biodiversity of the Baltic Sea region—incorporating the molecular and genetic levels

as well as those of species, communities, habitats and ecosystems—with a view to understanding inter alia element, dynamic, causing functional patterns  and the

role of biodiversity in a range of environments spanning from a baseline in relatively pristine ones to

those that are more human impacted. This should include determining the effects of naturally and

human induced changes on biodiversity, on the goods and services provided by coastal and offshore

ecosystems, and providing scientifically-based concepts and tools for monitoring and assessing

biodiversity and the associated environment, and applying ecosystem-based actions and measures for

conserving and, where appropriate, restoring biodiversity.
2.4 Workpackage 4: Biodiversity

2.4.1 Potential BONUS-169 research and application issues

Workpackage 4 focuses mainly, but not exclusively, on aspects of biodiversity regarding priorities of

substantial nature conservation and environmental protection interests with respect to the work of HELCOM.

WP4: BIODIVERSITY

Applying and further developing methodology, including analytical techniques and models, to describe

and quantify the biodiversity of the Baltic Sea region—incorporating the molecular and genetic levels

as well as those of species, communities, habitats and ecosystems—with a view to understanding inter alia element, dynamic, causing functional patterns  and the

role of biodiversity in a range of environments spanning from a baseline in relatively pristine ones to

those that are more human impacted. This should include determining the effects of naturally and

human induced changes on biodiversity, on the goods and services provided by coastal and offshore

ecosystems, and providing scientifically-based concepts and tools for monitoring and assessing

biodiversity and the associated environment, and applying ecosystem-based actions and measures for

conserving and, where appropriate, restoring biodiversity.

Key potential research and application issues are further described below:

A. Elements, processes and patterns of biodiversity of Baltic sea ecosystems

a) Taxonomical resolution for  microbial (procariota and eucariota), plant and animal species, revealing intra-specific variations in polymorphic species (to include genetic structure of populations and gene flows between them) with use of traditional and advanced (to include molecular and biochemical methods); development of flora (to include vascular plants, lichens, micro and macroalgae, fungi and mosses)  and fauna descriptions (lists of species, belonging to all phylum of Animalia  kingdom with species inventories for commercial, threatened, vulnerable and nuisance (local and alien) species) and keys for identification of species in proper sea, coastal, estuarine, marine island ecosystems.
b) Developing scientific basis for integrated methodology, focused on collection of representative and regular (inter-annual, annual, seasonal) data on quantitative sampling, measurements etc. concerning all elements of diversity in ecosystem, to begin with populations and species and to end with assemblages and communities; functional processes (e.g. community metabolism), habitats. Sampling and measurement efforts in this new developments are to be  integrated in space and time for different elements and performed on local, regional, national and international level; special reference is to be paid to genetic monitoring as long-term observation on the state of genophond iof populations, evaluation and prognostication their dynamics in time and space, determination of допустимых пределов of changes and transformations (after Altukhov 2003) 
c) Inter calibration of sampling design, development and inter calibration of experimental design and analytical methods; developing approaches for dataset interpretations and revealing biodiversity patterns (elemental, dynamic, casual and functional) and temporal and spatial trends in  communities’ successions under of natural and men-mediated impacts (in co-operation with WP1, 2,5).
d) In cooperation with WP 1,2, 5 identification and development of bioindicators among plants’ and invertebrates’ species and associations, ichtioplankton assemblages -  aimed to monitor climate changes, eutrophication, habitat changes and accumulation of contaminants in water and sediments; in estuarine areas indicators of intrusion of saline Atlantic waters, etc.  

e) Carrying out field flora (including vascular plants, lichens, micro and macroalgae, fungi, and mosses, cyanobacteria) and vegetation investigations in marine, island and coastal areas of the Baltic Sea; Mapping localities of rare and threatened plants as well as unique plant communities with use of modern GIS-technologies and data of distant zoning (aero- and cosmic photographs); Carrying out detailed large-scale vegetation mapping to estimate diversity of marine, island and seashore plant communities of the Baltic Sea; Studying factors affecting the level of flora and vegetation diversity on marine, island and coastal areas of the Baltic Sea; Estimation of modern state of  flora and vegetation of the Baltic sea and tendencies of its changing as a result of natural and anthropogenous factors; Study the impact of bird colonies on flora and vegetation of marine, island and coastal areas of the Baltic Sea.

f) Studies on structure and functioning of invertebrate assemblages and communities ((i) zooplankton, (ii) zoobenthos, (iii), hard bottom communities and fouling associations, (iv) interstitial fauna and psammon, (v) neiston etc.), interrelations within and between pelagic and benthic associations, e.g benthic-pelagic coupling through bio-sedimentation and biological re-suspension, accumulation, excretion, selective grazing; impacts of benthic seston-feeders and habitat engineers on benthic plant associations; quantification of bacterial loop); revealing functional diversity within each trophic levels inter alia  variability in food spectra between age cohorts and partitioning/competition for food resources) and its variations in space (along environmental gradients) and in time; estimation of men-mediated impacts on community structure and resilience in cooperation with WP 2 and 5
Fish surveys and monitoring regarding human and naturally caused environmental effects (to shorten and include as part of subsection A
a) Developing the scientific basis for the implementation of an integrated programme for coastal fish

monitoring, with supporting meta-database, including engagement of fishers in the monitoring activities,

as well as elaborating a strategy for conducting assessments of changing status and trends of coastal fish

communities related to natural environmental variability including climate change, and the effects of

human activities (e.g. fishing, eutrophication, pollution, and loss of habitat).

b) Identification and development of indicators for coastal fish populations and communities including, for

example, i) species diversity and composition, ii) species abundance, iii) nursery function, iv) trophic

integrity, v) community degradation, vi) biological health, vii) fish health, viii) biotic integrity, and ix)

fish recruitment, taking into account migratory and resident fish components.

c) In conjunction with WP 3, investigation of the use of the ‘slope of the size spectra’, connected with the

average length and average size of an individual fish, in monitoring the effects of fishing mortality on

fish populations and fish communities in coastal and offshore areas.

d) Further developing, with appropriate justification, of a List of Threatened and Declining Fish Species in

the Baltic Sea region and elaboration of a system of concerted actions and measures regarding

restoration and recovery plans for the affected species and their associated habitats.

e) Further elaboration and implementation of the Salmon Action Plan, including restoration activities in

appropriate rivers, at the national level, in accord with scientific advice provided by ICES to HELCOM

and IBSFC.

Marine mammals (to shorten and include as a part of subsection A
a) Elaboration and application of state-of-the-art techniques and methodology to estimate marine mammal

abundances including stock structure, census (methodologies, techniques, and biases), population growth

rates and trends, ageing techniques, mortality, consumption models, and habitat requirements.

b) In collaboration with WP5, providing an up-to-date synthesis of marine mammal habitat requirements

with respect to the health status of marine mammals, particularly in relation to exposure to contaminants.

c) In collaboration with WP5, elaboration and implementation of a program of research on cause-and effect

relationships between contaminants and population-level effects in seals.

d) In collaboration with WPs 3 and 5, developing a population simulation model framework whereby the

population-level effects of human-induced impacts on marine mammals may be assessed.

e) In collaboration with WPs 3 and 5, developing proposals for appropriate Ecological Quality Objective

(EcoQO) indices for Baltic Sea marine mammal populations, including preparation of provisional

estimates for the current levels, reference levels, and target levels for the EcoQO indices, taking into

account progress in other geographical regions (e.g. North Sea).

f) Development, in collaboration with WP3, of a comprehensive database on marine mammal diet

composition in the Baltic Sea that can be used to evaluate two-way trophic interactions between marine

mammals and fisheries.

g) Developing and applying, in collaboration with WP3, a programme to determine the impact of fisheries

by-catch on seals and harbour porpoise including observer programmes (i.e. data collected by

independent observers monitoring fishing aboard vessels at sea).

h) In collaboration with WP3, further developing and applying appropriate methods and schemes for

reducing incidental damage and mortality of marine mammals in fisheries, e.g. steps for mitigation of

seal damage by improved fishing technology and by alternative fishing methods.

i) Developing and implementing national actions and measures to implement the ASCOBANS Recovery

Plan for Harbour Porpoises in the Baltic Sea (Jastarnia Plan).

Waterbirds (to shorten and include as a part of subsection A
a) Developing and applying proposals for indicators/EcoQOs for monitoring waterbird species and

populations in the Baltic Sea region, taking into account developments in other regions including, but not

restricted to, the proportion of oiled birds among those found dead or dying on beaches, mercury

concentrations in waterbird eggs and feathers, organochlorine concentrations in seabird eggs, plastic

particles in stomachs of seabirds, seabird population trends as an index of seabird community health.

b) Make progress towards implementing a trans-Baltic Waterbird Monitoring Programme as required by the

HELCOM Monitoring and Assessment Strategy.

c) Investigating the size, distribution, and status and trends of waterbird populations in the Baltic Sea and

relating these to natural environmental variability including climate change, and the impacts of human

activities (e.g. fishing, eutrophication, pollution and other forms of habitat disturbance).

d) Studying waterbirds in relation to marine wind farms and elaborating national collaborative studies for

the Baltic Sea.

e) Developing state-of-the-art techniques and methodology to estimate waterbird abundances including

population structure, census (methodologies, techniques, and biases), population growth rates and trends,

ageing techniques, mortality, consumption models, and habitat requirements.

f) Examining, in collaboration with WP1, relationships between seabirds and oceanographic features (e.g.

upwelling and frontal systems), considering also the effects of climate change.

g) Investigating, in collaboration with WP3, the prey consumption of selected waterbirds in the Baltic Sea

region, and determination of the multispecies interactions involving waterbirds and fisheries with a view

to bridging the gap between fisheries and ecosystem modeling.

g) Investigating the dynamic pattern of biological diversity, inter alia positive (mutualism, protocooperation) and negative (predation, parasitism, competition) relationships, as well as  relationships “by content” – trophic, topic, foric, fabric and their quantification. 
h) Special attention should be paid to parasitism and other forms of symbiosis, their costs for populations of intermediate and final hosts and to community as a whole e.g. role of parasites in formation of trophic chains and matter cycling; these quantifications will need detailed knowledge on life cycles of parasites and hosts (both aborigine and invasive) and changes of “parasite-host” systems under various impacts – natural and men-mediated.  

i) Investigations of casual pattern of biodiversity- mechanisms, impacting biodiversity at all levels of biological nature (e. g. under impacts of key species), environmental gradients, and men-mediated factors

j) Diversity of communities in various gradients is a subject of specific issue and it includes identification of community structure and  functional patterns (productivity (primary and secondary production), community metabolism, cycles of energy and matter, vulnerability/resilience of communities along gradients, inter alia in rows: (i) terrestrial and island landscapes – water-land interface – coastal zone – inshore zone; (ii) freshwater – oligohaline-mezohaline and transitional zones in large estuaries. Practical output of this issue is mapping of habitats and communities. Estimation of this functional diversity along gradients is first addressed to diversity of flows of energy and  matter, it is also important asses mutual influence of neighboring ecosystems on each other’s functioning (see also the last sentence in issue e) 
k) Investigation of species diversity of paleo-communities in cooperation with WP1.

alien organisms and their role in biological diversity.
l) Developing pure and applied programmes of research (e.g. life histories and biology, taxonomy, ecology,

multispecies interactions, ecosystem functioning and effects, surveys/monitoring/assessment, control
, evaluation of legislation) on IAS issues to include free-living invertebrate species, fiches, parasites and plants; quantify impacts and effects of alien species on biodiversity  elements to start with gene level and to end with water quality formation and habitat transformation. This knowledge is fundamental for improving the

capacity to predict risks and spreading, as well as for devising optimal measures for regulating,

controlling and eradicating IAS. In so doing, it is essential to foster closer collaboration between the

natural, technological and social sciences; 
 Developing applied research to improve the design and performance of mapping, monitoring and

assessment systems for IAS.

Conducting risk assessments for the main shipping pathways responsible for transporting IAS to national

‘hot spots’ (e.g. ports and shipyards), and establishing appropriate monitoring and control schemes.

Developing and applying techniques and methodologies, including models, for environmental impact

assessments and risk analysis concerning IAS.

e) isn’t it be in scope of whole ecosystem approach? Devising the scientific basis for a periodic mapping, monitoring and assessment system for IAS in the

Baltic Sea region that is cost effective, responsive and able to be integrated into existing national and

international programmes (e.g. biodiversity, fisheries, and environment). Regular, efficient and

comprehensible procedures should be developed for assessing the data provided by the monitoring

programmes in order to determine the changing status and trends (e.g. time series) of IAS, with timely

dissemination of results including establishing effective early warning and rapid response systems for

new unwanted introductions, and subsequent combating and eradication measures.

f) Establishing 1) national catalogues of experts, covering a wide range of specialties and disciplines, on

IAS, and 2) national databases, as part of a monitoring and assessment system, with an inventory of

known and expected IAS linking with a network of regional and global databases. The databases should

a) be harmonized with common CBD-approved formats and standards, and b) should function as an

online reference system open for use by workers and managers in the environmental and living aquatic

(e.g. fisheries and aquaculture) resources sectors, the shipping and maritime operations sectors,

monitoring institutions, researchers, students, and other stakeholders in the public and private sectors.

Such databases will provide inventories of the IAS that are present in the respective countries, with a

compilation of species accounts of the most invasive species. These species accounts should, wherever

possible, include species taxonomy and identification features, area of origin, vector of introduction,

distribution history in the region and specific area, abiotic environmental and habitat preferences, life

cycle information, risks concerning ecological and economic impacts, best practices for eradication and

control, and bibliographies of the relevant literature. GIS supported distribution maps of IAS should be

produced, facilitating the monitoring and assessment of the status and trends of introductions and further

spread of IAS in the region. These measures, as a whole, are expected to provide an important

contribution towards developing a regional early warning system on the introductions and transfers of

IAS.

g) In connection with the above, elaborating and applying an internet-based network, with website portal,

giving open access to updated knowledge on IAS issues, for strengthening cross-sectoral awareness and

concerted action for monitoring, assessment, management/regulation of IAS. The portal should be

constructed to a) form a hub linking the national databases and regional information resources in the

Nordic/Baltic region, and b) further connect the network with the websites of other regional and global

activities and networks related to invasive alien species. The portal should provide access to the

searchable regional database of experts, a bibliographic database, links to the existing lists and

inventories of IAS, and provide other services. Services listed in the recommendations of the Joint

Convention on Biological Diversity/Global Invasive Species Programme Informal Meeting on Formats,

Protocols and Standards for Improved Exchange of Biodiversity-related Information CBD Report

UNEP/CBD/COP/6/INF/18. The portal should function as both an input and output mechanism for

online Internet users from all branches of society to access information and data from the Baltic situated

national databases and cooperating international associates.

h) Quantifying and predicting the role of different maritime activities in the introduction and spread of IAS,

and proposing appropriate control measures.

i) With regard to the 2004 IMO Ballast Water Convention, a) reporting on and further developing effective

cleaning technologies for ballast water management, b) proposing recommended localities for ballast

water exchange in accord with the Convention; c) speedily developing the required Guidelines for the

Convention and work for the early ratification of the Convention; d) developing harmonized tools for

regional and local municipalities—including port/harbour authorities—to apply measures for

implementing the Convention.

j) Compiling, evaluating and applying control and eradication measures for IAS.

k) Developing and publishing cohesive national policies on IAS, with supporting strategy and goals for

implementation of such policies including reviewing and proposing improvements to the national laws

and litigation on IAS.
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l) Elaborating and implementing effective management and regulatory measures (e.g. combatting,

controlling and eradication) essential for restricting the risk of establishment and spread by IAS. The

success of these measures depends inter alia on better awareness and understanding amongst a wide

group of stakeholders in society as to how the goals of numerous international agreements and

instruments may be applied at regional, national and local scales through appropriate policies, litigation

and operational practices.

m) In collaboration with WPs 6 and 7, identifying the actors (e.g. industry/trade groups, regulatory

authorities, educational establishments) requiring information on the risks of IAS, including finding the

best media for delivering such information.

n) In collaboration with WPs 6 and 7, establishing greater participation and cooperation involving the navy,

coastguard, port and harbour authorities, shipping companies, and aquaculture industry (in addition to

scientific institutions) to improve monitoring of IAS.

o) Identification, with justification, of a single national authority (e.g. Ministry or specialized agency) to be

appointed as having overall responsibility for coordination of management/regulation of IAS.

p) Utilization of the potential of the coastguard to play a major role in controlling/enforcing ballast water

exchange regulations, e.g. use of approved sea areas for exchange, inspecting Ballast Water Record

Books, etc.

q) In collaboration with WP6, ensuring that coastal zone management plans proactively take account of

IAS issues.
All issues highlighted in yellow can be under consideration of WPs 6-8, as trhey more related to dissemination and management, in green – involved to monitoring and research addressed to whole ecosystem and communities
Conservation of habitats, and protection of vulnerable and declining species including genetic diversity

a) Further developing the HELCOM Lists of Threatened and Declining Species and Habitats in the Baltic

Sea region, taking into account progress in applying and further developing the EC Habitats and Wild

Birds Directives and their associated instruments, and elaborating a system of concerted actions and

measures, at the international and national levels, for restoration and recovery purposes, including further

development of the Baltic Sea Protective Areas (BSPAs) outlining dedicated management plans

concerning their use and access conditions regarding human activities.

b) Developing and applying tools and methods for rapid, cost-effective and reliable classification, mapping

and monitoring of coastal and marine habitats and their associated biota, taking into account the progress

of international habitat classification and mapping programmes (e.g. EC Interreg MESH - Development

of a framework for Mapping European Seabed Habitats, EEA, HELCOM, ICES, OSPAR), and

evaluating international habitat mapping methodologies with a view to developing a best practice

approach applicable to the Baltic Sea.

c) Developing and applying analytical, empirical and modelling tools, including species accumulation

curves and use of genetic/molecular based methods (e.g. barcoding in the Census of Marine Life

initiative), for establishing species and community inventories, and for estimating species richness in

coastal and offshore ecosystems/habitats with a view to identifying loss of biodiversity and setting

conservation priorities at the special and temporal scales.

d) Presenting and reviewing National Status Reports on habitat mapping activity according to the standard

format used by the ICES Working Group on Marine Habitat Mapping.

e) Developing a benthic/pelagic habitat map for the Baltic Sea region, using national and international data

sources for compilation into a GIS, including relating such habitats to their associated biodiversity.

f) Developing guidelines for habitat mapping incorporating a working definition of the terms habitat and

marine landscape/seascape for the purposes of habitat mapping, including reviewing developments of

protocols and standards for habitat mapping, e.g. connected with the EC Interreg MESH - Development

of a framework for Mapping European Seabed Habitats project and other relevant initiatives.

g) Advancing intercalibration and quality control of habitat mapping techniques, and constructing a habitat

mapping decision-tree that can be applied to various management issues, identifying base requirements

and evaluate the incremental values of habitat mapping techniques.

h) Developing metadata standards for habitat mapping.

i) Assessing and further developing the application of and needs for habitat maps in a management context,

including case studies to illustrate particular applications.

j) Developing a virtual Network of Taxonomic Experts in the Baltic Sea region with a view to furthering

the application of taxonomy in assessment and conservation of biodiversity.

k) Developing a virtual Network of Genetic Experts in the Baltic Sea region with a view to furthering the

application of genetics in assessment and conservation of biodiversity.
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General aspects regarding outreach, education and capacity building connected with biodiversity

a) In collaboration with WP7 and WP8, strengthening interaction with decision-makers, with emphasis on

the need to conserve, and where appropriate restore, biodiversity.

b) In collaboration with WP7, promoting education, building capacity and conducting outreach activities at

the regional level.
С) First steps toward Prognostications and scenarios of changes in element, Dynamic, casual and functional patterns of biodiversity under impacts of natural gradients and men-mediated factors in cooperation with Wps 1-3 and 5)/. 
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