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Preface

The Baltic Marine Enviroment Protection Commission - Helsinki
Commission- on considering the Assessment of the Effects of Pollution
on the Natural Resources of the Baltic Sea(published as Baltic Sea
Environment Proceedings 5A and 58,1981), during its second meeting

of February 1981, decided to establish an ad hoc Group of Experts

on the Assessment of the State of the Marine Environment of the
Baltic Sea(Gea). At its third meeting held in February 1982, the
Commission approved the action plan of the Group, as proposed by

t he Scientific-Technological cCommittee(STC),including the preparation
of the First Periodic Assessment of the State of the Marine Environment
of the Baltic Sea.

All the Baltic Sea States have participated in the work of the Group.
The International Council for the Exploration of the Sea(ICES)has been
represented by an observer. Mr.Julius Lassig of Finland has been the
Chairman of the Group of Experts, and the Scientific Secretary of the
Helsinki Commission has acted as Secretary of the Group:Mr.Evgeny
Borisov up till 19 August 1984, and Ms. Terttu Melvasalo from that

date onwards.

The General Conclusions are based on a scientific background document,
which consists of individual chapters prepared by the Groups of Authors,
all of whom are scientists from the various Baltic Sea States. Comments
on the draft of the General Conclusions as submitted by the Baltic Sea
States,with a view to its approval by the Helsinki Commission, also
formed the basis of this report. In contrast, each chapter in the
Scientific Background Docunent has been under the responsibility of

i ndi vi dual authors, as indicated in the List of Conveners and Authors



of the Background Document (pp. 7-8 of this document). The Scientific
Background Document is being published as No. 17 B in the Baltic Sea

Environment Proceedings series.

The results presented by the Authors are based on data emerging from
the Baltic Sea Monitoring Programme carried out since 1979 by all the
Baltic Sea States, as well as on scientific literature and other
relevant information. The initial assessment under the auspices of

the Helsinki Commission entitled Assessment of the Effects of Pollution
on the Natural Resources of the Baltic Sea,1980 (published as Baltic.

Sea Environment Proceedings 5A and 5B),provided the source of comparison

with the present document.

The Helsinki Commission approved the General Conclusions at its seventh
meeting in February this year, and the document was finalized for
printing by the Secretariat of the Commission. Technical editoria

assistance has been provided by Ms.Filomenita Mongaya Hegsholm.

During its seventh meeting, the Commission extended its thanks to the
Chairman of the Group of Experts(GEA) and it also expressed its gratitude
to all scientists and other representatives from the Baltic Sea States
who assisted in carrying out the project, and prepared the valuable

results for the use of the Commission.



Conveners and Authors
of the Background Document

The conclusions drawn in this docunent have been nainly
based on the scientific results presented in the Background
Docunent, the First Periodic Assessnent of the State of the
Marine Environnment of the Baltic Sea Area, 1980-1985

(Baltic Sea Environnent Proceedings, No. 17 B).
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Summary

One of the observed signs of positive changes in the
marine environnent of the Baltic Sea during the past

five years is, for exanple, the decrease in the concen-
trations of DDT in fish and birds, owing to effective
nmeasures carried out by the Baltic Sea States. Another

is the general decrease of PCBs detected in certain
areas. The netal concentrations in the open Baltic waters
are conparatively low, taking into account the high fresh
water content of these waters. This indicates that the
effects of anthropogenic contribution to trace neta
concentrations in the open Baltic Sea is not alarmngly
high. Generally, the values of nmercury in fish in the open
Baltic Sea are conparable to "natural” levels in the centra
North Sea and the North Atlantic. No w despread negative
effects of oil on biota was docunented during the study
period, although chronic accidental oil pollution has
caused | ocal damage to the ecosystem

The main negative changes in the nmarine environment of the
Baltic Sea observed in the present assessnent are those
concerning the trend towards increasing nutrient concen-
trations, contributing to nmore frequent oxygen depletion
and the occurence of hydrogen sul phide in deep parts of
the Baltic Proper. In addition, exceptionally strong bloons
of algae have occurred in the Kattegat and the Belt Sea.
The bl oons have caused depletion of oxygen in near-bottom
waters, as well as nortality of bottom fauna in |arger areas.
Studies in the Northern and Central Baltic Proper, as well
as in the @il f of Finland and the Qulf of Bothnia, have not
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reveal ed any clear changes in the open areas in spite

of the clear nutrient accunmulation in the Gulf of Finland.
However, it is stated in the conclusions that the materi al
available is still too scanty to give a reliable picture of
changes in the pelagic conmmunity of the Baltic Sea.

In sone areas,there is a close relationship between nutrient
concentrations and salinity. In these areas the increase of
nutrients is partially due to transport of deep water,rich
in nutrients,to the surface. However, in the Gl f of Bothnia,
@l f of Finland, Kattegat and Belt Sea,no correl ations bet-
ween salinity and nutrients have been observed, and anthro-
pogeni ¢ sources are suggested to be responsible for the in-
creasing nutrient concentrations in the surface |ayers of

t hese areas.

Since 1980, new information has been obtained in the Baltic
Sea Area on the presence of "newy detected" contam nants in
trace anounts, which are highly toxic, persistent and bio-
accunul ati ve conpounds.
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| ntroduction

Due to concern over the pollution of the Baltic Sea,

the Baltic Sea States signed the Convention on the
Protection of the Marine Environment of the Baltic Sea
Area in 1974. Among the duties of the Comm ssion, as
stated in the Convention are for exanple, to receive,
process, summarize and dissemnate relevant scientific,
technol ogi cal and statistical information in order to
pronote mneasures to protect the marine environnment of

the Baltic Sea Area. The Contracting Parties, thus undertake
to support or contribute to programmes ai med at devel opi ng
ways and nmeans for the assessment of the nature and extent
of pollution, pathways, exposures, risks and renedies in
the Baltic Sea Area.

The present assessnment of the state of the Baltic Sea is
the third one in the history of the Conmssion. In 1977,

a pre-study was prepared by the International Council for
the Exploration of the sea(1CeEs) as a background docunent
for the joint nonitoring programme(BMP). In 1978, the Interim
Conmi ssion initiated a project to prepare an assessnent in
cooperation wth ICES. The Conmi ssion approved the "Overal
Conclusions” of the project at its neeting in 1981, and it

| ater adopted HELCOM Recommendati on 2/8 concerning the
implications of the conclusions.The results were published
in the Baltic Sea Environnment Proceedings (5A,5B).

The present third assessnent of the state of the Baltic Sea
was prepared on the basis of the decision by the Conm ssion
at its third nmeeting in 1982. The Conm ssion stated that
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peri odi c assessnents would give a general view of the
state of the marine environment of the Baltic Sea, and

it would reflect the Conm ssion's opinion in this regard.
Peri odi c assessnents should be nmade at suitable intervals
on the basis of data obtained fromthe joint nonitoring
programre and other rel evant sources.

In this docunment the general scientific results on the
state of the Baltic Sea is presented in the follow ng
chapters: "General Conclusions"” prepared on the basis

of the Background Docunent, and "Changes observed in
conparison with the Assessnent 1980." Need for further
research is considered in the chapter on "Action required.”

In addition to the chapters bearing conclusions on the
scientific results of the present assessnent project,
the problem identification as expressed in the earlier
Assessment (1980) is conpared with activities that the
Conmmi ssion has carried out during the just-concluded
5-year period(Annex 1).
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Changes observed In comparison
with the Assessment in 1980

The findings from research and nonitoring during the
period 1980-1985 show apparent signs of eutrophication
in the Baltic Sea. This calls for further action to
reduce the input of nutrients fromthe Baltic Sea States.
The findings, conpared with the Assessment in 1980, are
summari zed as follows:

Temperature, Salinity, Oxygen

Since the beginning of this century, overall trends

of increasing salinity and tenperature, and of decreasing
oxygen concentration, have existed in the deep waters of
the Baltic Proper. During 1979-1985, the hydrography of
the Baltic Sea was characterized by a serious stagnation.
During this period, the salinity and tenperature of deep
water, as well as the surface salinity, were decreasing
and the decrease of oxygen concentration was particularly
strong. At this stage, it is inpossible to foresee

whet her the abovenentioned overall trend still continues
or not.
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Nutrients

The recent estimates of the total annual input of
phosphorus (P) and nitrogen (N) into the Baltic Sea
amount to 62 000 - 77 000 tons and 800 000 - ! 200 000

tons, respectively.

The increasing trend of both P and N, is denobnstrated
in all sub-regions of the Baltic Sea. The strongest

i ncrease has been found in the @Gulf of Finland, the
average annual increase being 0.03 umol/1 for phosphate
and 0. 07 umol/l for nitrate. The | owest increase has
been found in the Gulf of Bothnia.

The effects of certain chemcal and biol ogical processes,
for exanple, denitrification and variations in the redox
conditions near to the bottom may render difficult the
statistical evaluation of the detected variations in the
deep water layer. Also, in certain areas, changes in the
oxygen concentrations and water novenents may cause
remobilization of nutrients from sedinents,thus increasing
the deep-water concentrations. In spite of these uncertain-
ties, statistically significant trends have been found in
many areas.

The rel ative concentrations of phosphate and nitrate in
iifferent sub-areas show | arge variations.

Trace Metals

bue to considerable inprovement in analytical techniques,
resulting in nore consistent and accurate trace nmetal data
for nost marine nedia, reliable conparisons with data on
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concentration from the Assessnent 1980 seens inpossible.
The nore recent data indicate nmuch |ower concentration

| evel s of trace metals,including sone typical’anthropogenic
metals", than previously believed to occur in open Baltic
wat er s

Conmparing the nore recent results with those obtained for
surface waters of the North Atlantic Ccean and the centra
North Sea, and also taking into account the low salinity of
the Baltic surface waters(i.e.the high freshwater fraction),
it must be concluded that Baltic offshore waters show
conparatively low trace netal concentrations, indicating
that the anthropogenic inpact on the water quality, wth
respect to trace netals, is not alarmngly high

As regards sedinments, the concentration ranges reported in
the 1980 Assessnment were confirnmed for nost of the el enents.
However, the data of the recent findings is nuch nore
consistent with respect to different sedinment types. Results
on the spatial distribution pattern of nmetals in sedinents
reveal distinct concentration maxima in special coasta
areas, Wwhich nmust be attributed to discharges of industrial
or muni ci pal sewage. Trace netal enrichnent in offshore

regi ons, however,is no longer attributed exclusively to

ant hropogenic activities. Biogeochemcal controls resulting
-to a varying extent- in trace netal enrichnent have to be
consi dered. These control nechanisns are not yet fully
under st ood.

Trace netal data for organisns is still not suitable to
provide an analysis of regional or tenporal trends.
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Organic Contaminants

As tothe organic contam nants, there has been a
significant decrease in the concentration of DDT and
its nmetabolites in fish and birds fromthe Baltic Sea
during the 1970s and 1980s. The reason for this is
probably the ban on the use of DDT introduced by al
the Baltic Sea States in the 1970s. There is, however,
a slight increase observed in sonme areas after 1983,
whi ch has not yet been expl ai ned.

Heavy restrictions have been laid upon the use of PCBs

by all Baltic Sea States. These actions have resulted

in a general decrease in all areas from the m d-seventies
onwar ds, except in the Bothnian Sea, where a steady-state
situation exists. The latest information avail able indicate,
however, a slight increase during the last year(1984/1985)
probably due to airborne fallout.

Since 1980, nmore information on "newly detected contamni nants”
in the Baltic Sea has been obtained. This information shows
the presence of such contam nants as pol ychlorinated canphenes
(PCC,toxaphene) , polychlorinated naphthalenes(PCNs), poly-
chlorinated dibenzo-p-dioxins (PCDDs) and polychl orinated
dibenzofurans (PCDFs) in the Baltic biota, as well as

chl orinated phenolic conpounds.

Oil

Esti mtes of the average petrol eum hydrocarbon concentrations
in water neasured by ultraviolet fluorescence have given
figures from0.2 to 2.0 ug dmi 3 and show that there are no
great variations in the vertical distribution of the hydro-
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carbon concentration in the waters of the open Baltic Sea.

Wiile the previous estimate of the total input of petroleum
hydrocarbons into the Baltic Sea was 50 000 - 100 000 tonnes
per year,it is now suggested that the lower figure,that is,
50 000 tonnes per year, iS nore representative. However,
estimates of atnospheric and land input are uncertain.

Ol spills in the Baltic Sea exert considerable |ocal effects,
depending on the location of the spills and the tinme of the
year. Birds and coastal benthic comunities are the parts of
the ecosystem nost seriously affected. Accidental discharges
of petrol eum hydrocarbons have shown that oil can drift |ong
di stances, deconposing only slightly, and causing severe
pollution along coasts. By far, the nmajor contribution to

oil input to the Baltic Sea cones from|long-term!lowl evel

| and- based sources, for exanple,urban areas and oil refineries.
Such accidental oil spillages and also chronic oil pollution
has locally caused damage to the ecosystem

Pelagic Biology

The Assessnment 1980 described the basic characteristics of
t he pelagic biological variables. However, the quantitative
data available were not useful for conparisons. For the
present assessnent, older data have been conpiled which
showed that primary production rates and chl orophyl
concentrations during the summer period were higher in
1980- 1983 than in 1975-1978 in sone parts of the Belt Sea
and in the Arkona, Bornholm and eastern Gotland Seas

Since 1980 exceptional bloons of plankton algae have
occasionally occurred in the Kattegat and the Belt Sea
area.
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Bottom Fauna

Bottom living animals are seriously affected by the

depl eti on of oxygen in the near-bottom water |ayers.
Tenporary recolonization occurred in nost of the previous-
|y depopul ated areas of the Baltic Proper as a consequence
of the 1975/1976 inflow of oxygen-rich water. The smaller
inflow of 1979/1980 permtted the popul ations to increase
tenporarily in the southern part of the Baltic Sea. By
1983, the situation had again deteriorated to the |evel
prevailing before the 1975/1976 inflow. In parts of the
Belt Sea and the Kattegat, wi despread nortality of bottom
living animals due to oxygen depletion was observed for the
first time in 1981.

Nati onal research programmes in the near-shore areas of

t he southern Bothnian Sea, the Aland Sea, the Baltic Proper,
the Arkona Sea and Kiel Bay revealed an increase in the

bi omass of bottomliving aninmals conpared with sanples
fromthe first decades of this century,up to 1965.
Eutrophication is suggested to be the reason.

Micro-organisms

I nvestigations on the uptake of different nutrients by
bacteria, as well as on their role in self-purification
processes, have been carried out. Such studies have,
however, been areally restricted and the results cannot
hold for the entire Baltic Sea.

Results for total nunber and bionass of mcro-organi snms
obt ai ned during an expedition to the South and Centra
parts of the Baltic Sea in 1982 were higher than those
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from an expedition in 1979. However, the data are still
not sufficient fromwhich to identify any trend. Al though
research activities in the field of mcrobiol ogy have
been increased in the Baltic Sea during the |ast decade,
no nonitoring has been carried out in the open sea areas
on a routine basis.

The available information on the mcro-organisns of the
Baltic Sea is, thus, still rather scattered and does not,
at this stage, provide a basis for a statistical identifi-
cation of trends.
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General Conclusions on the basis
of the Background Document

Hydrography

The hydrography during 1979-1984 in the Baltic Sea was
characterized by a stagnant period in the Eastern Gotland
Basin since the inflows of salt- and oxygen-rich water
into the Baltic Sea in 1975 and 1976. These large inflows,
I ntensive enough to reach the central basins of the Baltic
Sea, increased the density of the deep water, and inproved
the oxygen conditions in 1977 in the central Baltic Sea
basins. After that, and despite the large variations of
the sea level and Baltic Sea volume during the winters of
1983 and 1984, no such intensive inflows occurred, and
the stagnation period has prevailed in the Eastern Gotland
Basi n since 1977.

During this period in the Eastern Gotland Basin
-the salinity and density have decreased beneath the
per manent hal ocl i ne,
-the depth of the halocline has descended, and
-the decrease in the deep-water oxygen concentration
has been particularly strong.

At a depth of 200 m hydrogen sul phide has been observed
again since 1978 in the Gotland Deep, and the concentrations
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currently being nmeasured are the highest ever observed

at that depth. During the last three years, hydrogen

sul phide has frequently been observed bel ow 130-150 m

in the central basins, sonetines up to 80 m in the
Northern Gotland Basin. In the Kattegat and the Belt Sea
Area, strong oxygen deficit was observed in the near-bottom
water in late summer of 1981 and 1983. In Septenber 1981,
hydrogen sul phi de was observed in the bottom water of

Kiel Bight, Fehmarn Belt, Libeck Bi ght and Meckl enburg

Bi ght .

Ceneral ly during the period concerned, anoxic conditions
were observed in near-bottom waters in the deepest basins
in the Baltic Sea. From 1980 to 1982,the areal extent
with anoxic conditions was approximtely as large as
during the worst years at the turn of the decade from
the sixties to the seventies.

Aside from deep water salinity, surface salinity has also
been decreasing, except in the Qulf of Bothnia. This is
owing to the fact that large and intensive inflow have
occurred during the last ten years.

Long-term variations in some variables in the Baltic Sea
hydrography indicate a close connection between climatol ogica
ard hydrological variations and changes. These include a close
air-sea coupling which can be seen for exanple, in air and
water tenperatures, and in the anelioration of ice conditions,
corresponding to the general atnospheric heating during the

| ast century. As to salinity, the fresh water run-off from
rivers, in addition to the water exchange between the Baltic
Sea and the North Sea, plays a central role in long-term
salinity variations.
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Nutrients

Nutrients that are being discussed here are the inorganic
and organi ¢ phosphorus and nitrogen conpounds. Sol uble
inorganic silicate is of less significance for primry
production in the Baltic Sea because of its relatively
hi gh concentrations, except in the Kattegat area.

Mass balances

Mass bal ances of different origins revealed an annua

gross input of 62 000 to 77 000 t phosphorus, and

800 000 to 1 200 000 t nitrogen and an annual net supply

of 26 000 to 55 000 phosphorus and about 53 000 t nitrogen
into the Baltic Sea. These figures are only rough estinmates
because quantitative statements are uncertain for sone
sources and si nks.

Trends in the winter surface layer

The winter pool of nitrate or inorganic nitrogen conpounds
(NO3— + Noz' + NH4+) in the surface |ayer has increased
significantly in all sub-regions of the Baltic Sea Area

in recent decades. Phosphate or total phosphorus also
increased,in general, in this layer except in the Gulf of
Riga and in the Bothnian Bay.The overall trend of phosphate
in this layer was interrupted by a period with a decreasing
or steady tendency between 1976 and 1980 in the Baltic Proper,

the Belt Sea and the Kattegat.

The long-term increase of nutrients was strongest in the
@l f of Finland, where it is characterized by an increase
of roughly 0.05 pmol/dm3. a for phosphate, 0.07 pmol/de. a

for nitrate, and lowest in the @Qulf of Bothnia,where increases
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of 0.002 - 0.022 umol/dm3.a for total phosphorus, and
0.07 to 0.18 umol/dm3.a for nitrate, were found on the
basis of values for the whole year.

Trends in the deep and near-bottom water layers

it is nore difficult to identify nutrient trends in the
deep and near-bottom waters than in the winter surface

| ayer because the concentrations of phosphorus and

ni trogen conpounds are influenced by dynam c processes

in the Arkona Sea and the Transition Area. Phosphate
liberation from the sedinments and denitrification partly
mask nutrient trends in anoxic deepandnear-bottom waters
of the central Baltic basins. As a result, statistically
significant increases have been found in recent decades,
particularly in oxic deep and near-bottom waters as
fol | ows:

- Kattegat (>30 m) and Belt Sea (>20 m) for inorganic
ni trogen conpounds and partly for total phosphorus,

- Gotland Sea (100 m) for nitrate (up to 1978 only),
and for phosphate,

- Gdansk Deep (80 m) for nitrate and phosphate,

- Aland Sea (200 m) and Bothnian Sea (100 m) for nitrate,
phosphate and total phosphorus,

- Bothnian Bay (100 m), and Qulf of Finland (70 m), and
@l f of Riga for nitrate only.

Significant increases of up to 0.075 pmol/de.a for
phosphate (Gotland Deep) and 0. 151 pmol/de.a for total
phosphorus (Geat Belt) were calculated. The nitrate trends
in the oxic deep water (100 m) of the Gotland Sea were
negative in the period 1978-1982. They range between +1.095
and -1.068 pmol/dm3.a in this layer during the period

1968- 1982.
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Nutrient concentrations and salinity

G ose correlations between nutrient concentrations and
salinity(density) were found in the wnter surface

| ayer of the Baltic Proper including Gdansk Bay, thus
indicating a grow ng upward transport of deep water

rich in phosphate, nitrate and salt. This process, which

Is probably linked with the water exchange through the
entrances of the Baltic Sea, accelerates renobilization

of nutrients,increasingly accumulating in the deep water
as a consequence of |and-based di scharges and airborne
depositions. Since no correlations exist between salinity
and nutrients in the Gulf of Bothnia and the Gulf of
Finland, and in the Kattegat and the Belt Sea, ant hropogenic
sources seemto be directly responsible for the increasing
nutrient concentrations in the surface |layers of these
areas.

Problem areas

Regardl ess of whether pollution or natural causes
predom nate, the rapid nutrient increase is becom ng

a serious problemin the Baltic Sea Area.(One consequence
expected is increasing biological production, including
fish. Another consequence is the nore frequent occurrence
of oxygen deficits and hydrogen sul phide in the deep or
near-bottom waters of the central and western parts of
the Baltic Sea Area because increasing anmounts of dead
organic material nust be mcrobially deconposed. This
process consunmes oxygen, and thus restricts the living
space of fish and other aerobic organisns.

M crobial denitrification probably balances the supply
of nitrogen conpounds to the Baltic Proper to a certain
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extent, whereas for phosphate decrease, there is no
conpar abl e process other than sedi mentation. Phosphate

Is thus insufficiently elimnated from the biogeochem ca
cycle. In areas wthout oxygen depletion, in the deep and
near-bottom waters, denitrification is restricted to

t he sediment,and therefore nitrogen conpounds becone of
increasing significance(i.e. the Kattegat and Belt Sea).

Harmful Substances

Trace Metals

Trace metals in water

The description of the advances are mainly restricted

to open Baltic stations; firstly because positions are
nmore or |ess standardized (for exanple BY-Stations),
thereby providing a good possibility for interconparison
of data; and secondly, because available reports from
coastal regions are rather limted and nostly w thout
any description of the hydrochem cal paraneters.

PROGRESS: CONCENTRATION LEVELS

Concentration levels throughout the Baltic have been
reviewed for the elements Al, As, Cd, Co, O, Cu, Fe,
Ge, Hg, Mh, Mo, Ni, Pb, Sh, Sn, U, V, and Zn. Wen the
Baltic surface water values of sone typical "anthropo-
genic nmetals" are conpared with those of the adjacent
regions, an increase is evident for Cd, Cu or Ni, in
relation to the open North Sea and North Atlantic
waters by factors of about 2 to 3 and 5 to 10
respectively.

The Hg levels are nearly identical, and Pb shows only
slightly'elevated concentrations for the Baltic.

4 472749H
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Considering these results, and taking also into account
the relatively high fresh water fraction of the Baltic
Sea, it nust be concluded that Baltic offshore waters
show conparatively low trace nmetal concentrations,thus

i ndi cating the anthropogenic inpact on the water quality
not to be alarmngly high.

D I STRIBUT MN

Consi derabl e progress for a nunber of netals has been

made with respect to their types of distribution.

Several elenents reveal conservative behaviour when

plotted against salinity. The elenents U and Mo show

a close positive linear relationship with salinity
(horizontally and vertically throughout the Baltic),

while for the Cd, Cu and N concentrations, a significant
decrease with increasing salinities is observed for surface
wat ers between the Bothnian Bay and central North Sea.
Nutrient-type profiles(exhibiting surface depletion and
enri chment at depth)are only observed,so far, for inorganic
G (G (OH4))which is closely correlated to silica. Mssing
evidence for other "nutrient-type elenents" is probably
owng to relatively high netal background concentrations
and rather |ow depths of the water colum.

In areas with stagnant(anoxic) conditions, considerable
gradients have been established in the profiles of

di ssol ved as(1rrj),cd, Co, C, Cu, Fe, M or Sb(III),
wi th observed maxi num concentration changes across the
0,- H,S interface by factors of > 100. There is a
growi ng but inconplete understanding in predicting the
metal concentrations in the sulfide-containing waters

by thernodynam cally oriented nodels.
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Trace metals in suspended particul ate material

The assessnent shows quite obviously that a w de
scatter exists on the anount of suspended particul ate
matter (SPM) in Baltic waters. This variance seens to
be mainly caused by two independent factors: firstly,
by strong natural variabilities, in space and tine
(seasonal variations, variations with depth,or effects
by erosion and resuspension processes); and secondly,
by the use of different techniques in the collection
of material as,for exanple, filter type, storage tine
before filtration, washing procedure,etc. The follow ng
statenents should be drawn.

PROGRESS

For elenents like Cd, Cu, N and Zn, the SPM concentrations
of nost sanples contribute less than 20 % to the total neta
concentrations, whereas for A, Fe or Pb,the particulate
forns predom nate. An approximate order -with decreasing
particul ate fraction- can be formul ated as:

Al - Fe- Pb- Co- Cu- Cd- Zn- N .

The particulate trace netal content for investigated
elements in Baltic waters is significantly higher than
in the adjacent areas by factors of between 3 and 10,
and by 10 to > 200 for the North Sea and Nort heast
Atlantic waters, respectively. This denponstrates the

| oad of resuspended, renobilized (from anoxic sedinments)
and | and-derived inorganic matter on the distribution
of elenments such as Al, Fe, M or Co, and also the
ant hr opogeni ¢ influence on the PTM levels of netals
like Cu, Pb or Zn.

There is general agreenment in the reviewed literature
t hat about 50% of the Baltic suspended particulate nmatter
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(spM) consists of organic material. However, it is only
for some nmetals that prelimnary conclusions can be draw,,
wth respect to their SPM concentrations. Average val ues
from recent investigations show the follow ng "typical"
Baltic concentrations: 1.5% Fe; 0.15% Mh; 120 ug g~ 'pb;
70 mg g—1Cu: 20 ug 9" 'Ni; 6 ug g 'co, and 2.5 ,ug g-'Cd.

Trace metals in sediments

In nmost of the reviewed investigations, enphasis was
given to the upper layers (020 cm and to the analysis

of elenments such as Hy, Cd, Pb, Cu, zZn, C, N, Co, Fe
and M.

PROGRESS

Ceneral Iy, the concentration ranges reported in the
1980 Assessnent were confirmed for nost of the elenents.
However, the data of the recent findings are nmuch nore
consistent with respect to the different sedinent types
and applied analytical methods ( i.e. deconposition
procedures).

Results on the spatial distribution pattern of metals

in the surface sediments reveal distinct concentration
maxi ma in special coastal areas, which nust be attributed
to the discharge of industrial and nunicipal sewages.
Trace netal enrichnments in offshore regions, however, are
no longer exclusively attributed to anthropogenic
activities. At least three other major controlling
factors have to be considered when netal contents in
Baltic sediments are discussed; nanmely the particle size
conmposition, the organic matter content (several netals
are positively correlated with this paraneter), and the

redox conditions at the sediment/water interface
(resulting in renobilization, precipitation or
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co-precipitation processes for a nunber of elements).

There are growing activities on the investigation of
segmented and dated sedinent cores throughout the
Baltic.A mgjor result of these studies is the grow ng
awareness of the fact that significant nmetal fractions
undergo post-depositional processes which are probably
mainly controlled by the position and gradient of the
"redoxcline" (the conversion point between oxic and
anoxic conditions), and which are believed to be partly
responsible for the observed trace netal maxima in the
sedi ment cores.

Trace metals in biota

A great weakness of the data is the mssing infornation

on the physiological variables for nobst species, which
woul d possibly limt the variation in residue concentrations
bei ng caused by differences in the sanple material
Additionally, in spite of intercalibration programes,

nmet hodol ogi cal problems still seemto exist in Baltic

| aboratories (especially for low Cd and Pb concentrations).
The possibility,therefore, of differences being caused

by anal ytical discrepancies cannot be ruled out. In spite
of these reservations, some general statements can be

made, nevert hel ess.

PROGRESS
Mercury

The results tend to confirmthat the Hg content in fish
nuscle -herring and cod- is generally low, at about
0.03 mg/kg wet weight, except in some parts of the

sout hern Bot hnian Sea, the eastern @lf of Finland

and the Kattegat area(Fladen). El evated concentrations
have been al so found in flounders and bl ue nussels from
the Sound, and in blue nussels fromthe Qulf of Riga.
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Cenerally, the open Baltic Sea fish values are
conparable to "natural"” levels in the central North
Sea and North Atlantic.

Cadmium

The nmuscle tissue of Baltic fish shows for nost sanples

Cd val ues of <0.02 mg/kg wet weight, in conparison to
accepted "natural" marine levels of 0.00x g/kg. The fish
liver concentrations are generally higher, however, and
highly scattered,indicating analytical problens probably.

Bl ue nussels and Macoma baltica show el evated concentrations
only in western Baltic coastal areas, wth about ¢ mg/kg
dry weight in Fehmarn Sound and Liibeck Bay.

Lead

Simlar to the findings of Cd, the Pb val ues show rather
|arge variations in both fish nuscle and |iver tissues,

t hereby not allow ng any conclusions on regional and
tenporal tendencies ( values range from< 0.01 to about
1.0 ng/kg). The same is true for blue nussels and for
Macoma baltica, which vary from1l to 13, and 1 to 4 mg/kg
dry weight, respectively.

Copper

The Cu concentrations in fish nuscle are generally bel ow
1 mg/kg wet weight (simlar to the North Atlantic), wth
little variations regardless of the source and the species
of the fish. values in the liver are considerably higher
(about one order of magnitude) showi ng greater variance,
but wi thout any clear tendencies. The Cu levels in the

bl ue mussels -about 8mg/kg dry wet weight for Kattegat,
the Sound and the Southern Baltic- are simlar to the
North Sea concentrati ons.

Zinc

The average results of Zn in fish nuscle are generally
| ower than 10 mg/kg wet weight ( range is 1.6 to 27 ng/kgQ)
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Wi thout distinct regional differences. These results
are simlar to available North Sea values. The Iliver
values in cod and herring seemto be slightly higher
Evi dence for sex-dependent Zn concentrations in the
l'iver of flounders has been found in Danish waters.
The zn concentrations in nussels vary by factors of
about 3 to 6, wth ranges of 64 to 181 and 81 to 531
mg/kg dry weight for blue nussels and Macoma baltica,
respectively, but wthout distinct tendencies.

As copper and zinc are physiologically regulated in the
muscle tissue of fish and in nussels, it is questionable
whet her their concentrations reflect the environnenta
conditions, and whether these elenments should be neasured
in muscle tissues of fish and in nmussels for nonitoring
pur poses.

Organic Substances

Chlorinated hydrocarbons
DDT

Significant decrease in the concentration |evel of DDT

and its nmetabolites in the Baltic waters has been observed
during the first step of the Baltic Mnitoring Programe
owng to the total ban on the use of DDT enacted by all
Baltic countries in the 1970s. This decrease is followed
by an evident decline -by about one order of magnitude- of
DDT residue in guillenot eggs and fish soft tissues(herring
and sprat nuscle, cod liver). There is no evidence of any
trends in the content of DDT in suspended matter and in
living organisns fromthe | ower trophic levels.owing tO
the lack of relevant data sets.

PCBS

Substantial difficulties in establishing trends for PCB in
the marine environnment ow ng to the poor conparability
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anongst | aboratories are well recognized. The situation
has, however, inproved and the coefficient of variation
in interconparison studies has decreased, as analytica

t echni ques have been nore el aborate, although not yet

to an extent where an assessnent based on values from
different sources is possible. Experienced anal ysts are,
on the other hand, able to produce reliable data for trend
nmoni tori ng purposes provided that only one l|aboratory is
involved in the study concerned. Such spatial trends have
been pronounced for the Baltic by a few authors and seem
to be generally accepted. Time trends are less well docu-
nmented, but at least two studies show statistically a
significant decrease of PCB in the Baltic biota from
several areas.

It is quite possible that some chlorinated organic
conpounds whi ch behave simlarly to PCBs{ for exanple
PCTs) ,in the course of common anal ytical procedures,
contribute to the peaks recorded by GC, and m ght be
msinterpreted and thus calculated as apparent PCB
contents.

Petroleum hydrocarbons

The Baltic Sea is sensitive to oil spillages, as well as

to chronic oil pollution. This is because of its specific
hydrographic features, including |ow tenperature and the
presence of ice in winter. At the sane tine, the probability
of oil pollution is also high because of intensive shipping
and the heavy industrialization of the Baltic Sea States.

Total input of petroleum hydrocarbons into the Baltic Sea
is estimated to be 50 000 tonnes per year, but atnospheric
i nput is unknown, and estimates of |and input are uncertain.

The average concentrations of petrol eum hydrocarbons in
Baltic water, neasured by UVF, are within the range from
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0.2 to 2.0 ,ug dnf3. Furthernore, there are no great
variations in the total hydrocarbon concentration in

the whole water colum in the open Baltic.

It is not yet possible to document any w despread
negative effects of petrol eum hydrocarbons on biota
in the Baltic Sea.

Mre studies are required on the concentration of
petrol eum hydrocarbons in sedinents and biota, and
specially on the polynuclear aromatic hydrocarbons
(paH) fraction.

Gl spillages in the Baltic Sea exert considerable

| ocal effects depending on the location of the spillage
and the tine of the year. Birds and coastal benthic
communities are the worst affected parts of the ecosystem
Acci dental discharges of petrolum hydrocarbons have

shown that oil can drift long distances, deconposing only
slightly, and causes severe pollution along coasts.

Chronic oil pollution, for exanple fromoil refineries,

has caused |ocal damage to benthic communities. |nproved
wat er protection neasures have resulted in the restoration
of bottom fauna.

In order to set up realistic budgets and bal ances for
petrol eum hydrocarbons, nore information is needed on
their occurrence in all conpartnents of the Baltic Sea,
especially in those areas affected by chronic oil input.

Mre efforts should be exerted in order to devel op specific,
accurate and relatively sinple analytical methods in order
to determne the nost persistent and toxic individuals and
groups of conpounds originating fromoil.
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»Newly Detected Contaminantsc

Human activities are responsible for the introduction
into the Baltic Sea of many harnful synthetic organic
chem cals. Apart from the best known ( for exanple DDT,
PCBs), the presence of other organic conpounds has been
docunented: polychlorinated terphenyls (PCTs), chlordanes,
t oxaphene (PCCs) , hal ogenated paraffins, |indane (HcH),
hexachl or obenzene  (HCB) ,hexachloro-cyclohexane,phthalic
acid esters (PAE), polychl orinated naphthal enes (PCNs),
chl or ophenol s, polychlorinated dibenzo-p-dioxins (PCDDs),
pol ychl ori nated di benzofurans (PCDFs) and others. Mst of
t hese substances appear to be highly toxic, bioaccunulating
and persistent.

Most of these "newly detected contam nants" are conplex
organic mxtures which require sophisticated equipnent,
and highly experienced cheisists to perform the anal yses.
A serious problemin terns ot the study of these "newy
detected contam nants” in the marine environment,is that
today there are only a few such specialists who could
perform the necessary anal yses properly.

There is an evident |ack of information on cycling and
the fate of these "newly detected contam nants"” in the
Baltic Sea.

The "newly detected contam nants" are mainly chlorinated
organi ¢ conpounds. From the anal ytical standpoint, many

of them behave simlarly to PCBs (PCCs,etc.), so that it

is very difficult to separate and identify them This could
be one of the reasons for the limted nunber of authors
reporting a PCB decrease.
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More restrictions are required on the further release
of synthetic organic chemcals used on a |large scale.

Pelagic Biology

It is agreed that the observed overall trend in increasing
nutrient concentrations being observed since 1969 wll
primarily affect the spring phytoplankton bl oom However,
the effect on the spring bloomis masked by inadequate
observation frequency.

Information available; Baltic Proper and Kattegat

New data and a re-evaluation of older data, nevertheless,
show cl ear signs of eutrophication if only the nore stable
summer period is considered. Danish neasurenments show an
increase in the nmean sunmer production in nost parts of

the Kattegat, in the Sound and in the Belt Sea from 1976

to 1981. Data supplied by the German Denocratic Republic
show hi gher concentrations of chlorophyll, and a higher

| evel of primary production;possibly, the same holds for
zoopl ankton in sone areas of the Belt Sea,Arkona,Bornholm
and eastern Gotland Sea, if nean summer val ues for the
period 1975-1978 are conpared with the period 1980-1983.

I ncreasi ng zoopl ankton bi omasses for the period 1951-1969
are shown by Polish studies. However, |ater studies do not
show any clear trends. Studies in the Northern and Central
Baltic Proper show no clear changes in the species conposition
and dynamics in conparison with earlier investigations. Sone
scientists are of the opinion that the species conposition
and bi omass of phytopl ankton indicate eutrophication in the
southern part of the Baltic Proper

In the Kattegat and sone parts of the Belt Sea, exceptionally
strong bloons of red-tide algae such as Gyrodini um aureol um
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Prorocentrum m ni num and Ceratium speci es have occurred.

These bl oons have caused depletion of oxygen in near-
bottom waters, and indicate a |arge-scale disturbance of
the marine ecosystem Gyrodinium aureolum and Prorocentrum
m ni mum occurred for the first tinme in this area in 1981

tiyrodinium aureolum is toxic to fish and invertebrates.

Gulf of Finland

In the open &Gulf of Finland, no clear changes were found

in the phytoplankton, indicating an increase in the trophic
degree in the late 1970s. However, changes in the phyto-

pl ankt on conposition connected to the increase in salinity
and/or nutrients were observed. The sane is valid for the
Ar chi pel ago Sea.

Gulf of Bothnia

The recently published literature does not show cl ear
changes in conparison to earlier investigations of the
phyt opl ankt on occurrence in the Gulf of Bothnia. The
conpi l ation of phytoplankton and chl orophyl| data,
collected within the Baltic Mnitoring Progranme(BWP)
during 1979-1983 does not show significant changes

during the nonitoring period, or when conpared wth

chl orophyl |l values from 1969-1975. Long-term studies

on zoopl ankton in the open area of the Bothnian Sea in
1969- 1983, reveal a slightly increasing trend in abundances.
This increase could be related to the increased salinity of

the area and does not necessarily nean increased zoopl ankton
producti on.

Information contradiction

‘inhe conclusions presented here are primarily based on
publ i shed papers and synthesis of data conpiled by the
different countries of the Baltic. At the present stage,
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the BMP material available is too scanty to give a
reliable picture of changes in the pelagic comunity

of the Baltic. The |low sanpling frequency and the

uneven coverage of the biological year linit the
possibility to detect trends. Owing to nethodol ogica
differences, it is still very difficult to make reliable
conparisons with older nmaterial, and with results
originating from different |aboratories.

It has not been possible to use the cormon data base of
the BWMP, since the coding of the biological variables

has not yet been conpleted. This is a necessary condition
for a conputer-based analysis of the rapidly increasing
nunmbers of biological data collected within the BW
progr amre.

Zoobenthos

In the first half of this century, the deeper parts of
the Baltic Proper were inhabited by nacrofauna conmunities,
consisting usually of at least 5 species from Bivalvia,
Crustacea, Polychaeta and some other taxonomic units.
Later on, this situation changed radically, as a result
of oxygen deficiency. A large area of the Gotland Basin
has been a macrobenthos desert since the md-fifties. This
desert often stretched south to include the deeper part
of the Bornhol m Basin and the Bay of Gdansk. Periods of
tenporarily inproved environmental conditions are marked
by the occurrence of a poor bottom comrunity, generally
represented by the hem pel agi ¢ species, Harnothoe, and
sometimes by afew other polychaetes.

The last inflow of high saline water which brought oxygen
into the deep parts of the Baltic occurred in 1975/1976,
four years before the Baltic Mnitoring Progranme started.
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But the deep areas of the Wstern Gotland Basin (Station
BY 38), the nost unfavourable part of the Baltic with
regard to oxygen conditions, was not influenced, and no
macr of auna has been found during the nonitoring period.

At Station BY 28 in the northern part of the Baltic Proper
there was just a short recolonization by the pol ychaet

Har not hoe, but this popul ati on di sappeared already after
1979. A slight inprovenent was al so detected in the Gdansk
Deep (Station P1) in 1978.

A smaller inflow of high saline water apparently occurred
in winter 1979/1980, which affected the southern part of
the Baltic Proper. At Station BCS 111-JO biomass and
abundance of the nacrofauna increased drastically in 1980,
but dropped to very low figures from 1982 onwards. For
Station BY 5 (Bornholm Deep), the situation was simlar

In the Arkona Sea (Stations BYl and BY2) in 1980, the
situation was typical for an inflow of salt- and oxygen-
rich water, which provided favourable conditions for the
devel opnment of the macrozoobenthos. H gh species nunber,

bi omass and abundance were observed, four polychaeta

speci es appeared which had not been recorded in the

preceding years. The bionmass ,however, decreased considerably
during the subsequent years, caused by oxygen deficiency.

There were no apparent trends in 1978-1983 in the BMP
stations in the @il f of Finland and the @ulf of Bothnia.
However, oxygen deficiency in near-bottom waters bel ow

the hal ocline was observed in national nonitoring progranmes
in various regions of Mecklenburg Bay, Kiel Bay, the Danish
Belt Sea and the southern Kattegat, w th subsequent nortality
of large parts of the bottom fauna.

Nati onal research progranmmes in near-shore areas of the
sout hern Bothnian Sea, the Aland Sea, the Baltic Proper,
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the Arkona Sea and Kiel Bay revealed an increase of
macr of auna bi onass conpared with sanples from the early
decades of this century up to 1965. Eutrophication is
supposed to be the reason.

In recipient areas along the shores of the Baltic Sea,
the situation differs. Unfortunately, there are areas
practically devoid of macrofauna because of pollution
But there are exanples, too, that waste water treatnent
has |l ed to recolonization of damaged zones and to

i ncreased benthic diversity.

Microbiology

m cr obi ol ogi cal indices have not been as yet included

in the Baltic Mnitoring Progranme. As nonitoring should

al ways be preceded by basic research, an optiml nonitoring
programre can be devel oped only on the basis of the results
of such initial investigations.

Scientific information on the bacterial population of the
open Baltic Sea has been obtained during conplex ecologica
Sovi et - Swedi sh investigations in 1976, 1978, 1979 and 1982.
Al though a slight increase in the average values of the
total nunber and biomass of mcro-organisns in sone areas
has been indicated from 1979 to 1982, these data are far
from sufficient to identify trends in nunbers, bionass,
and physiological activities of mcro-organisns in the
Baltic Sea. In 1982 the average value of the production/

bi omass ratio for bacterioplankton in the open sea was
equal to 2.2, which is indicative of significant activity
of m crobi ocenoses.

Some additional data on popul ations, their conposition
and distribution have been provided by research institutes
of the Baltic Sea States. These relate to separate coasta
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areas and bays, and the data allow interpretations on
the level of contamnation in the separate areas of the
Baltic Sea. However, they are not fully conparable ow ng
to the use of different paraneters and nethods.

In addition, some research work has been carried out on
the uptake of different nutrients by bacteria, as well
as their role in processes of self-purification. These
studies are, however, restricted to snall areas, and it
is not possible to extrapolate the results to a |arger
area or the whole Baltic Sea, at present.
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Action Required
Hydrography

The follow ng actions are needed in the research:

- Intensifying of investigations in the straits area
(Kattegat, the Belt and the Sound,the Aland Sea
area, the Northern Quarck area), with respect to
t he exchange processes between the different sea
ar eas.

- Intensifying of investigations of the water exchange,
stagnation, and renewal processes in the Baltic deep
basi ns.

- Gving further attention to studies, and understanding
of the interaction and variations between atnospheric
and oceanogr aphi ¢ phenonena. This is relevant for
exampl e for further understanding of the exchange and
renewal of Baltic waters, as well as for recognizing
the observed signs and predicted changes especially
in the global atnosphere, respectively.

Nutrients

Efforts should be further continued to reduce the nutrient
| oad and thus the eutrophication of the Baltic Sea Area.
Sinul taneously, high priority should be given to studies
menti oned bel ow

- Long-termvariations and nmass bal ances of nutrients
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in connection with eutrophication,

- Exchange of nutrients between sea water and atnosphere,
sedinents and organi sns, and across the halocline, as
well as inputs fromrivers and other |and-based sources,

- Exchange of nutrients between the North Sea and the
Bal tic Sea,

- Transfer of nutrients between the different |inks of
the food web,

- Small- and neso-scal e inhonogeneities in nutrient
distributions in space and tine (patchiness).

Trace Metals

The follow ng actions are needed:

- Surveys on the concentration and types of distribution
in water should be continued, with enphasis on coasta
zones, and extended to the "rest" of elenents,

- Speciation studies on different chemcal forns should
be intensified,

- High priority should be given to theneasurenent of
trace nmetal fluxes -the determination of the rates
of inputs and sinks- with enphasis on atnospheric
deposition and river discharges,

- Studies on the suspended particulate material should
be intensified with regard to its origin, properties
and fate,

- More efforts should be nade on the fraction and
distribution of nmetals in the highly abundant organic
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and/ or inorganic colloidal material in Baltic
wat er s,

- I nvestigations on sedinents should be primarily
oriented for further information on the pollution
history, on processes related to the early diagenis
of deposited material, and on sedinent-rel ated
budgets and bal ances of netals,

- There is a strong need for the analysis of further
bi ol ogical material, with a report on as many
bi ol ogi cal paraneters as soon as possible,

- There is a further need for standardization and
i nterconparisons with respect to the sanpling and
anayl sis of suspended particulate and biota
mat eri al

Chlorinated Hydrocarbons

There is a need for the follow ng actions:

- Selection and neasurenents of single PCB conpounds
should be recommended in order to understand the
i npact of PCBs in biota, their pathways and tenpora
changes in the Baltic ecosystem

- The detailed input data are practically not
available within the Baltic Sea Area. Pernmanent
i nput of PCBs through the atnosphere (for instance
effluents) and via water courses(and run-off) is
still possible. The tracing of PCB sources should
be recommended in the frane of the nonitoring
pr ogr anme.
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- To set up a reliable budget for the organochlorines
as typical anthropogenic contam nants,the systematic
nmeasurenments of their content in run-off, fall-out,
and in different conpartnents of the Baltic ecosystem
are necessary,at least to the sane extent as a
realistic evaluation of the nasses of the contam nated
materi al s.

- After the ban on the use of DDT and the restrictions
on the use of PCB in the Baltic Sea, other hal ogenated
organi ¢ conpounds have been identified. They contribute
to the total |oad of organohalogens in the nmarine
environment with the possibility of synergism The
studies on these "newy identified conpounds"” in
different conpartments of the Baltic Sea should be
reconmended.

- There is an urgent need for certified reference
materials for all contamnants from different conpart-
ments. These materials should be used to enhance the
analytical quality and the quality control and recovery
studies of the |aboratories.

- |t is recoomended that standards from one source are

brought forward and used in the analyses of the Baltic
to mnimze discrepancies due to standards.

Petroleum Hydrocarbons

The followi ng actions are required:

- More studies on atnospheric and |and input of petroleum
hydrocarbons into the Baltic Sea is necessary.

- More studies are required on the concentration of
petrol eum hydrocarbons in sedinents and biota,
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and especially on the polynuclear aromatic hydrocarbons
(paH) fraction.

- In order to set up realistic budgets and bal ances for

petrol eum hydrocarbons, nore information is needed on
their occurrence in all conpartnments of the Baltic Sea,
especially in those areas affected by chronic oil input.

- Mre efforts should be exerted to devel op specific

accurate and relatively sinple analytical nethods to
determ ne the nost persistent and toxic individuals

and groups of conpounds originating fromoil.

»Newly Detected Contaminants«

The action required are:

- More studies on the occurrence of "newly detected
contaminants" as well as studies on their cycling and
fate in the Baltic Sea are required.

- Baltic laboratories, as well as analysts, should be

encouraged to undertake studies on the toxicity, the
occurrence and fate of synthetic organic chemcals in

the Baltic Sea.
- More restrictions are required on the further rel ease

of persistent organic chemcals used by the Baltic
countries on a large scale.

Pelagic Biology
There is need for action as foll ows:

- There are still methodol ogi cal differences between
the laboratories. The existing Guidelines nmust be
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closely followed, and intercalibration workshops
are necessary to maintain conpatibility even in
the future.

- It is essential that an efficient conputer-based
data storing and retrieval systemis inplenented
as soon as possible. The conpl ex biological data
base will, otherw se, be unusable for future
assessments.

- A better synchronization, as well as additiona
research cruises, are needed in order to cover the
hi ghly dynam c biological year in the pelagic
system

M acrozoobenthos

The followi ng actions are required:

- The station grid for macrozoobenthos gives sufficient
results for the situation below the halocline,
including trend anal yses. The nost inportant changes
were observed in the coastal areas not covered by
the Baltic Mnitoring Programe (BMP). Therefore,
national programmes in these regions should be
intensified.

- The BMP should be continued, and the participants
of the BMP should be notivated to keep to the
Qui del i nes as foll ows:

- all stations should be sanpled and sanpling
shoul d be done from Novenber to March

- intercalibration nmethods should continue and
concentrate on species determ nation
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- data fromnational programes shoul d be
included, and all data should be presented
uniformy according to the Biological Data

Reporting Format, and should be cal cul at ed

to 0.1 m2.

Microbiology

There is a need for the follow ng:

- Surveys on the mcroflora, its distribution and
activity should be continued and extended.

- Intercalibrations with respect to the sanpling
and anal ysis of m crobiological paraneters.

- Mre interest and efforts shoul d be placed on
studyi ng secondary production, and the role of
bacteria in the carbon and nutrient cycles.

- In order to expand know edge on the role of
m cro-organisnms in the deconposition of organic
pollutants and their internediate products, a
cl ose cooperation between m crobiologists,
organic chemsts and biologists, is necessary.



Annex 1

EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY

THE COMMISSION

Problem Area as stated in the

1980 Assessment

Organochlorine  Campounds
Problems in analyses of organo-

chl orine comounds; need for
intercalibraticm

Phytoplankton

Problems in the species identi-
fication of the phytoplankton

Zooplankton

Zooplankton biomass estimation
method insufficient

Water Balance

Lack of knowledge in freshwater
surpl us and questions concerning
changes in water balance

IN 1981-1986

Action taken by the Commission

Intercalibration Of organochlorines
to be carried out in the Federal
Republic of Cermany in 1985/1987

Inified checklist of species of the
Baltic Sea prepared by experts for
the use of the Comission

Proj ect for phytoplarkton identifi-
cationsheets started i n1935

Methods presented by the Baltic
Marine Biologists (BMB) on the
request of the Comission

The sumary 'VMter Balance of tie
Baltic Sea" will be published in the
Baltic Sea Enwironment Proceedings in
1986, results of the International
Hydrological Programme (IHP)

-cont'd. -
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EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY
THE COMMISSION IN 1981-1986

Problem Area as stated in the
1980 Assessment

Action taken by the Commission

Atmospheric Pollution

Scarce information about t he
at nospheric fallout to the open
Baltic Sea, and about the fate
of pollutants discharged from

| and- based pollution sources

Need for reliable nethods for
collecting representative
atmospheric fallout material

Trace Metals in Biota

Basel i ne data on trace metal
concentrations i N biota i nsuffi -
cient for mest parts of the
Baltic Sea

"Newly Detected Contaminantsw

Unknown envirommental impact of
sare potentially harmful or toxic
substances identified in the
Baltic Sea

Joint monitoring programme on  airborme
pol lution with a recommended |i st of
parameters and a network of St ations
was started in 1985; HELOOM Recommenda-
tion 7/1

First stage of intercalibrations and
intercomparisons of sampling and analy-
tical methods will be coordinated by
Sweden in 1986

Seminar on matters related to nodel | i ng
of tieorigi nand transport of air
pol | utants arranged by the Germen
Denocratic Republic in 198

Intercalibration on tracenmetal s in
biota carried out by ICES in association
with the baseline study of contaminants
infish axd shellfish in 1995

Proposal for | CES to review the guidelines
for monitoring of contaminants in marine
organisms

Rel evant information concerning "newl y
detected contam nants" currently collected
by the Lead Country,Denmark

-cont'd. -



ANNEX 1 ant"d.

EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY

THE COMMISSION

Problem Area as stated in the
1980 Assessment

Newly Detected Cosimmissmts (cont'd.)

PCTs were recently reported to
be present in the Baltic Sea
hi ot a

Sediments and Microbiological
Determinands
Gaps in the monitoring programme

oconcerning sediments and micro-
bi ol ogi cal deteminands

lack of input data from municipal
and industrial discharges;lack of
data on heavy metal discharges

IN 1981-1986

Action taken by the Commission

PCTsmoved from Annex | | ( noxi ous
substances) to Ammex I (hazardous
substances) of the Convention in
1983

HELCOM Recommendation 6/1 on the
elimination of the use of P(Bs
and PCTs

ICES was requested to carry out a
project concerning the state of
sediments with proposals to t he
(omission 1 n 1987

The Fedaml Republic of Germany is
coordinating a study to make proposals
for relevent monitoring programmes

for microbiological determinands

First pollution |oad comilation under
preparation including also data o
heavy metals submitted by the Baltic
Sea States to be published in 1986/87

Progress reports on Cadmium, Mercury,
and Copper and Zinc prepared by lLead
Countries(Sweden,USSR and GDR respect -
ively)to be published in the Baltic
Sea Environment Proceedings in 1986,
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EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY
THE COMMISSION IN 1981-1986

Problem Area as stated in the Action taken by the Commission
1980 Assessment

Mnicipal and Industrial Discharges(cont'd.)

as well as the report on Lead,
prepared by the Federal Republic
of Germany,in the nearest future

HELOOM Recommendations for liniting
discharges of mercury and cadmium
(6/3, 6/4, 6/5, 6/6)

HELOOM Recommendations for neasures

aimed at the reduction of discharges
from urban areas (7/3,7/4,7/5)

Wood-processing industry

River humic content as wel | as Di scharges from pulp and paper
input from nod- processing industries tobe consideredby the
industry insufficiently known project established and to be

coordinated by Finland and Sweden

Need for action against pollutants
from pulp and paper industries in
the list of high priority action of
the Mediun-Term Plan of the
Commission (Resolution 5/A)

Proposal for a sem nar in 1987

0il pollution
Chronic 0i | pollution near oil Joint seminar on 0il questions to
refineries and 0i | harbours, be arranged in Sweden in 1986
harms of 0il spills,knowledge
of effects of oil in nature Inform&ion on oil currently
insufficient collected by Finland

-cont'd.—-
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ANNEX 1 ant~d.

EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY

THE COMMISSION

Problem Area as stated in the
1980 Assessment

0il Pollution (cont'd.)

Eutrophication of the Sea

Increasing eutrophication in
sone coastal areas clearly res-
ulting from nutrient discharges

Protection of e.g. seals fraom
toxicants

Decrease in egg-thickness of some
Baltic birds caused by DT and
PCB s, as well as rapid decrease
in seal populations due to
organochlorines

IN 1981-1986

Action taken by the Commission

HELCOM Recommendations to limit
discharges of oil from land-based
sources (5/1, 6/2), and from ships

HELCOM Recommendations concerning
limitation of nutrient discharges
from urban aress and industry(6/7)

HELCOM Recommendations f Or measures
ainmed at the reduction of discharges
from agriculture(7/2)

HELOOM Recommendations f Or measures
aimed at tie reduction of discharges
from urban areas (7/3, 7/4, 7/5)

Projects started for limitingdischarges
from urban areas (coordinated by Sweden)
and from agricultre (coordinated by
Denmark)

HELOOM Recommendations concerning
elimnation of discharges of DDT,PCBs
and PCTs (3/1, 3/2, 6/1)

HELCOM Recommendations concerning

protection of seals in the Baltic Sea
Area (3/3)

-cont'd.-
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EXAMPLES OF PROBLEM AREAS INDICATED IN THE ASSESSMENT OF THE
STATE OF THE BALTIC SEA IN 1980 COMPARED WITH THE ACTION BY
THE COMMISSION IN 1981-1986

Problem Area as stated in the Action taken by the Commission
1980 Assessment

Protection of seals....(cont'd.)

Current col | ection of relevant
information by Lead Countries:
Poland on DDT, Denmark on PCBs,
PCTs and "new contani nants"

| CES to follow wp the seal
populations of the Baltic Sea
upon t he request of the Comission
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