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The State of the Baltic Sea

A lecture by Rick Leah

The Baltic Sea is a relatively small area of sea that only has one small opening to the oceans of the world. This makes it vulnerable to anthropogenic influences in many different ways. The result has been many different environmental problems. The purpose of this lecture is to explain the complexity of these and how they are inter-related. For more information and active links to interesting/useful websites : see the Module Website accessible from VITAL or via links on the Homepage (currently http://pcwww.liv.ac.uk/aquabiol/BIOL467_Web) 

A major report on the Environment of the Baltic Sea Area, 1999-2002 (published by HELCOM) is available on-line although this is very large (ca7MB), various other material is also available on-line (see Links below and from the website)

Overheads used in the Lecture were taken from the HELCOM summary.

Background

Freshwater – Brackish – Seawater

Deep central areas prone to de-oxygenation

Nutrients – Eutrophication

Nitrogen – levels stable

Phosphate – declining  - a consequence of improved sewage treatment

Influence of floods

Particular problems in Gulf of Finland

Changes in algal communities – dinoflagellates vs diatoms

Algal production increasing year by year

Inflow events

Contaminants

Unknowns – changes in enzyme induction in fish

Many metals decreasing

Atmospheric inputs still high

Breeding success of marine birds improving

White-tailed sea eagle  : -  Methyl Mercury as well as organochlorines

Concentrations of organochlorines – ceased falling – improvement in eggshell thickness

Except perhaps – Dioxins

Health of marine mammals – PCBs & Seals

Cadmium in Baltic Herring increasing

Fishery Problems

Overfishing

Cod

Cod – Sprat  interaction

Salmon – environmental but aquaculture as well

Sturgeon

Invasions by new species

Ecological Quality Objectives

Ecological Quality Objectives (EcoQOs), associated indicators and target levels of these indicators are central tools in identifying, striving towards and achieving a healthy ecosystem. EcoQOs are tools in implementing  the ecosystem approach to which HELCOM has committed itself by the Bremen Ministerial Declaration of 2003.

EcoQOs of HELCOM are statements integrating as many as possible of the desired characters of the Baltic Sea ecosystem. EcoQOs are environmental milestones towards which HELCOM is working.

The HELCOM EcoQO Project has developed the following initial EcoQOs:

Eutrophication

· Restored water clarity

· No oxygen depletion, where it should not occur naturally.

· Depth range of perennial water plants and algae returned to regionally defined levels.

· No exceptional massive algal blooms.

· Growth of opportunistic (nuisance) species returned to regionally defined levels

Hazardous Substances

· Concentrations of hazardous substances in the Baltic Sea near background values for naturally occurring substances and close to zero for man-made substances. 

· No illegal oil spills

· All fish caught in the Baltic Sea should be suitable for human consumption.

· Toxic substances shall not cause sub-lethal, intergenerational or transgenic effects to the health of marine organisms (e.g. reproductive disturbances).

· Attain pre-Chernobyl concentrations of man-made radioactivity in the Baltic Sea ecosystem causing risk neither to human nor the natural systems.

Fisheries

· All stocks managed under a long term management plan and well within safe biological limits (including non-assessed species). Those at present below safe biological limits restored.

· Impact of fishing practices on habitats and non-target species populations should be minimized to (e.g. by-catch of marine mammals & sea birds).

· The production of wild salmon should gradually increase to attain at least 50% of naturally production capacity of every individual river before the year 2010, this in order to achieve a better balance between wild and reared salmon.

· All mariculture activity within the Baltic Sea should be practiced to ensure it contributes

Loss of habitats and biodiversity

· Minimize the introduction of non-native species, especially from ship mediated introductions. 

· Preserve a sufficient percentage of natural coastal landscapes and ecosystems within the Baltic Sea ensuring long-term interconnectedness between areas and protection of declining/endangered species.

· Restored species supporting climax communities in areas where they have disappeared, such as: Bladder wrack beds (Fucus), Eel grass meadows (Zostera) and Mussel beds (Mytilus edulis)
· Ensure healthy and viable populations of top-predator species (e.g. porpoises, seals, eagles, salmon, trout & cod).

Further Reading

The HELCOM web pages change every year but are well worth exploration.
Helsinki Commission (HELCOM)

Homepage  All about the organisation responsible for collaborative management of the Sea

http://www.helcom.fi/
(NB The main problem with the HELCOM Reports is that they are large and slow to download – only try it on broadband or on a fast campus workstation)

The links on the marine environment on the left of the pages provide less detailed but interesting material

ICES Baltic Sea site
http://www.ices.dk/projects/balticsea.asp
Easy Read Summary on the state of the Baltic from NOAA

Has links to some very readable summary files – written by students. These are good but may contain some inaccuracies in fact.

http://na.nefsc.noaa.gov/lme/text/lme23.htm
The Baltic Sea Notes.doc
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