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“We have not succeeded in answering all your problems
The answers we have found only serve 1o raise a whol
set of new que.ﬂmn.n. In some wavs, we feel we are con-
fused as ever, ﬁui‘ H-'E believe we are confused on a high
er level, and about more important things.”

Lowrence Wtk

The Baltic Sea

is one of the major brackish water basins of the
world. The history of this unique aquatic system,
which is a product of the last glacial penod, cov-
ers aboul the same Ume scale as the development
of the human beings since the stone age. The
Baltic Sea has alwayvs been ol great importance
[or the people living around it, providing a com-
mon bond as well as rouvies of mv:’gaticm
between the current mue I:u:rrd-anng countries. [ts
fisheries represent a valuable pirt of each coun-
try’s livelihood, and |ls"_".;ar¢ also a recre-
ational resource of ingfes |

ﬁ I::n' :

wnlh mostly high- l:l-E"-"E] : Y i agricul-
(ffiire, the Baltic Sea is il #ls5p, s a huge
Natural waste-water (| which sl

its functioning and l;ulbl [
The very specific hyd 1 ' L
physicul conditions, and the gﬁulugll::ul hl:—.tu ".'-"';'!
the Baltic Sea éxplain wh} il hosts quite unus El
aquatic biota. Both marine and fresh waler organ-
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, 1989-93

e state of the Baltic Sea
y the media who from
n dramatic events and
g them in a negative
g...") and only occa-
oy the Baltic Sea prob-

e Wiﬂmut p:rm'id'lng at

sary background information
ble causes and the scale of those
evenis, and how they fit into more peneral trends
and tendencies, a misleading picture may be gen-
erated which tends o persist in the minds of the
general public,

T overwvi

ENVIRONMENT
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In the frumework of the Convention on the
Protection of the Manne Environment of the
Baltic Sea Ares (Helsinki, 1974, revised 19920,
the state of the Baltic Sea is regularly assessed in
aboul 5 years intervals. Hundreds of experts from
a multitude of disciplines participate in this
assessment process. The ontcome is a basically
scientific background document covering most of
the topics related 1o the state of the Baltic Sea,
The respective siluation, trends and tendencies
are highlighted. The multidisciplinary approsch
attempts 10 secure a balanced view on the differ-
ent problems. As typical lor any science, a com-
pilation of wday's results does not provide “final
answers’ even when the Baluc Sea e
of the longest and most intensively studied sea
areas of thépwofld! The assessments are under-
st 10 B a timeslimited consensus which has
affentists parlicipaling in

hapiers represent a balanced
essment covering the period
1989-93 W:ﬂmul listing a multitude of numbers,
a generalised picture regarding observed and
even ‘missing’ tendencies and trends of key fac-
tors, which seem to influence the Baltic Sea
ecosystem, shall be provided. The structure of
this ‘condensed public version” follows in pringi-
ple that of the basic assessment repart, but more
focussing on certnin aspects. For those of the
readers which are interested in more detailed

information, especially on cousal interrelation-
ships, the basic ‘expert” versio this assess-
mrent or olher recent literature cited in that bulk

document should be consulted.

Preliminary results of the [989-93 assessment
have been summarized earlier in a brochure pre-
pared by Lars Rahm and Brinn Higerhdli-
Anianszon for HELCOM under the title “The
state of the Baltic Sea marine envronment”™ [or
the "Baltic Sea States Summit’ held in Visby, 34
May 199G, Partly, the present document, which
wis prepared by Lutz Briigmann, Sweden, is sim-

ilarly o d, but adds new viewpoints [or
which r ago reliable information has not
heen available.
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he Baltic Seq 50 Wong (2bout

T8RN rs) ei-contisental esd

istr-Farcpers shallow (mesn
depth 31 m) zea wigh a wator yilume of
=000 kem® The deningge aren (=0T mill!
k] i miope: thae foer times the sizs of the
523 area (=KL Emt). The Baltic Seg s
connected to the North Sea, which i & mar-
gined e ofF e Moeth-Eest Adlantic Oocea,
vip the Kenezat nnd the rarmow ond shallow’
inlets af|the Belt Sza 2id Sound. The bo-
inm’ topnpraphy separies the! Raltic Sex
inin 'differend basine - wiach diffes| widely
regarding the ‘hio-genchemical clmate’
they create. The (5olond Bass is the central
part'nf the Baltip Properis separpied imét-an
castem End western sub-basin, It
Eastern Crotland Bams, wnler depths up
250 m e Found,

The Raitic Sen hpes the chamcier of a hugs
etnary in which fresh wWisksr [rom rivess mis
wilh sen waker [ creme pronounced har-
woekl salinity gradientt. In the nodh, the
mijor park of the fresh Wit mp, ol
ot 450 ki o, prodades: atmost fresk
water oomdations i the Morhem Bothmiaa
By, Froan ! the soith-westen  transion
g, Le, from the KaiegaBeli Ses ares,
Sied waber e aF bess continuously intrudes
into the Baltie Sea. This sea waber inflow ks,
hivweser, small siece it & hampesed by 4l
degiha af enly 8 m [Deodpes) end |6 m
[Crarfly ab the inlets. In edditicn soithe ssa
werer intriginna, the fresh weier mfow and
precipitalion croate 3 near-surface outflow
of waer with lower salinicy into the
skagemak, Altogether it takes om avemge
gbaot- 25-35 veums o exchange ths waks
volume of the Baltic' Sex as ‘o whole,
However, thie ooertl resdeace fime (e
camposed of ‘& mumber of differen res-
dence: Emes for ench of the sss, The
[crgest resickence tmes have been estimated
for the Central Bultic Proper, In'the Gulf of
Bothmia, due ta the extensve fresh wiker
il the waler resides only 425 vears, in
e Rameral only o few mimths and in the
Balts pad Soundd st ey o wesks

v anthlitcm 1 the horlsontak salinicy gras



dinis hesween Kittegat and Bathnim Bay,
theere an: also very pronounced verticl g
dignts, cawsed mainly. by salinity bul akss
lemperature cifferences, A saliniby barneran
the Haloe Proper and Gall of Bothass a4
depths betonss gbout 308 and T, the
“hikosting”, separates. Sotiom: waler with @
hizghwr density fram & surface-wies laver of
Iorwer cepsily Gselinily), Doring sumimer, a
HBermacting” develops 35 this provides
another  densilty  Bamier for  verticsl
excinge, [m duitmn, the cooling of the sue
face valer ciases an el twesover of the
wirles cxddmin an B Geell ol Aiothasy ey
g ouyper-dniurated water from (e sorfaco
1o the deeper livers, bt his does sol pocir
i the desp basing of the Baltic Proper. Here,
the Highes saline deer waner cannat he
exchanged hy water from the surface kv
whosz density despdie seasoaal cooding i3
mo sefficient por o vertical fursover. Thig
resulls in stegmanl bottom waters which
sa0n| become anoxic bechuse ol cxyacn
consueapdon: by the minerefization af dis-
salved and porticulate: cependc matker in the
fioie water lever eod ab the surfoce of the
Anireaular sieryals, mijoc inflows sup-
ply Large vobmmes af highly salime and cxy-
gen-Tich weters: acrnss the cntmance sifls o
ihe Balnic Sea. Ooly these milows ane able
it peoew | theslmoneme waber af the deep
‘hasirs af the Beitic Proper: How £or north
thev proeed, replocing the Wakdriin & cis-
cade-type manner consecofively in lhe
frknnn | Basie, Bomholm Besin, | (Goinsk
Biisin ), Eastemn fed fisally Wester Gotlend
Brisin} depesds om their ‘sirength’, Only she
slrampsst 'of the major anfioes crm e ihe
diep winer of the Ensierm Gotland Bren, |
Inflo events e of Fandamentil fmpors
tamwee far the whole beapsochesnsl svssin

They necur maly m groups or clusiers, and
phoet B evenls Bave tken place during the
present century, During the chister of years
104B:52 Ca msnimuim’ of 12 evests wal
recanded. Uil 1576, periods without ejoe
inflows extendsd 164 meximum aof aboyr 3
years, eg., dorng 142730 and 1936-35,
Berwezn 1976 and 1983, caly a fow major
events of weak ar moderste inlensity
peeurned which wers lssufficient to procesd
sapnifscantly tolthe deep waler “of | e
Basten Golland Besin. However, during
193392, i.e,, during mosl of the assessmen
perod, o such ovest Was rocorded. This
calised drastic changes of the hpdrography,
lypdmetomistry and the hinlegicel pant of
the eomysiem of the Baltic Proper The
salinify of the water decreased a8 all Jevels,
o, Aignificantdy pees (he Bidlom of the
cenirel - desp’ basins, whene [he' highest
hydropen® sulfphide | concemdrations - over
rzrorded. were developed in fhe Enslem
Gotland Basin On (Be other Band, Lhe verts-
cal densriy-leyering was wuskened suppor-
img dowmeand tmnsport of onyzen-richer
wiser 1o mediuny depits with previously
subvngic conditioas

[ Janueey 1993, during &' three-wesk pen-
od of sinong westerly winds, about 310 km?
of waler, about half of wiich had & safinity
=17 peu. entered the Baltic Sex and this l=d
b i ingresse i (he mean waler Jevel By
nlecet 167 m; I May 19593, (he desp water
of (the wentral Easiern Gollaed | Basin
iCintland. Beep) was potly disphiced amd
enewed wilh axypenaied waler This event
eided moee than 16 yeprs of stagnaion, i
muamiim observed for thas senfury, Farther
stmlleg wnfl oeommed an Decentber 19493
and March 194 which procesded quickly
i the Eagtery | Gotind. Rags Thee, they
Firaldy terzmnated the extemely loag:last:

i slegeation period, Clxypes concenire:
tions messsed hedow 14 m 038 cmt
et ®) e thet highest chaerved thete since
the 10006 Fue the first trne gince 1977, the
whole water 5oy of dwe Baltic Sea was froe
of hydrogen sulsdade However, this state-
et was anly tros fora lamifed fise peiod
aroond Mey 15534

During the peesent assessment penad,
198993, [the sir |Emperatures over the
Belic Sen were on averape sbowt 1'C
ahove the Jane-term meen 1880-53 This
ammnaly was concentrated 0 winter aod
apring b Jed infer mlla, o2 bissed -
Eestion of the panual precipitation, with Tug-
cr amousts. during  |Re winder in the
Seandinavian mountaing, Howewer, the
respeclive  mvera drein mainly forestsd
argas, and tkeir incressed wister fow hod a
relitively lowimpact on e setrent Iooed

carmied by tem ba/the Baltic Sea.
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Oxygen and
hydrogen sulphide

he caypen concentrmion in

surface walers is pontrodled by

Muxes belween sen ond mmos-
piere, by assimidanve productian, and by
respiration, The solubility of oxypen
chepeneds on lempenune and salinity, Trends
foe oxy pes silurstion in surfase walers Bave
heeh |'E|'r|:||'ld.|l for et 112 = 'I.a:p:r of lhe
Vistala Estuizy, with +145 % yr! from a
v af LT e This ma b mleposted i
a resudtaf increesing phiplanktim produc-
tion but could alsebe doe wmeeemlogice
o hydrographic changes. ]

Dizep weaters below the pycnddings ceannt
equilForale with the stmosphere and are gen-
erally under-salursed with respect ©oany
gen beconse of the continuom consunplics
of axypen duc-io nespéralion by beaciers
Since 1977, the seamation perind Had led io
extremely Jow oxraen and bigh hydeogen
sulphide concentrations, mspeciively, in the
cep Walers of [he Esssemn’ Golland Basin
Whike the frotlimd Deep exhibited Ingdrogen
selphide concentmtions of more thae 150
prial ded, the Bombolm azd  Gdensk
Deeps shiwesd ol mereasing freqoency. of
events of dnesia-causing Byers of the sul-

phur hacterss Sepriama whech conered the
bocam. In conirass, these ayslems alss bep-
chited by the nxypes supply (o smaller
mflow events. The seres of wll waler
indlovws Riarting in speimg 1993 his changed
the situation cosideably. Tempocanly, the
Golland Deep displaved melatively high oy
pen concentrationg anl Bvdrogen suphiile
disappeared complelely, Inéestipations fros
119496 showed, hewever, that Both Pasins
e relumning %0 Eoc conditians,

For cther areas and mismuediote depths.,
the lack of salt water inflows improved the
axy e conditioes because the boltoen alin-
iy and fhus (he vertical stability. wers
medueel, Pasitve bodfom-oxysen trends of
Sbout 0.5 5y lin the Gulf of Bothnia hve
been exploned by improved mixing dos o
reduced verlical stabality, In ndditica. during
the slagnatyan pencd, [om-salinity inflows
kave reached the Bollic Proper and arens
Beyond, a1 winss Byers af the halocline and
immedisgely helove, Consequestly, mersas-
ing oxypen concenlrtions wene ohserved
aroand [ m d-.‘.Fd‘l it eqlime Ciollamel
Basin. The dh'.'|| walers af the Cilessk [Bisan
ghowed peseral irends of increising oaygen

1 o N

e .;!.:I--ih-':--

i

(IS

ponceniralions. The maximum increase was
oheened between deptivof 75 and ) i1

Oinvgen deficicnoes m botinm wters an
commin phescenenn, oot anly. in the desp
higsing bul wlso in momy copstel areas with
senninl ar pemanend Baline straldfication,
Here, the axygen concentralioss display o
seasunil varigalily with minima between
July and Chtuber. These minima an: gens-
ally assmel o refliect The preceding phylo-
plisisin. produciion, themgh' quanbimive
correlations ans difficall 4o estiablish. [n the
Bell Sea, high suesmn/winier fresh water
un-nff, wWhich &8 good megsun: of he
rivering suericn kel seens (0 fndece oxy-
gen deficicncy i the batteem waler dmag
the fllowing aufumn,

Before 198, smaficintly desreasing
outumn hotioes weer cevgen concentni
tare were found in (he Ealtegi and Bell
Sen. For 196999, bath very weak decneas:
ing arel incredsing trends Save been fousd
in Lhi& prea The lonp-term deselopment of
the coypen situmtion in the coasial eeis s i
peoeral agreement with the phytoplankton
tdevelopment and the nitropan Joads



Inputs via run-off and
atmospheric deposition

eliable mass bilsces on oonl-

aminanls such as persisient

orpmmatalogens, hevy metals
aad petroleumi-denived ydrocarbans and af
ewtraphying suhstances, manly milrogen
(M} and phosphorus () compounds, are
needed, {2 1 s the present state of the
exrviroement with regand (o the imporizsce
of the different soances, ginks amd internsl
Muxes and cycles, (5] 10 indicate possible
critcal poanis and theess, and {el fo
deseribe by mocdels the present system and
o be able i predict the fulure developmend.

O ol the key factors of mass balseees
are refiable data om the input of those conta-
mEnants into the Baltic Sea. The Ministerial
Declaranon of 1988 called for o 50 % redoc-
txom af contamizanis entering the Baltic Sea
wid river run-off and derect discharpes from
fand, through atnecspheric depasition, from
ispping, aquecultare, pifshan installations
and other emthropogenic activities of 520 00
al the coast. Only in the case of the stmos-
pheric and nn-off Joad, is thers sufficiend
relishle and spatial infommation for an
overview on the respective amounis and
poaaible sempom trends dmng the am=ess-
mesk perind, However, this anformation
mainly relates I the potrients nibmeen and
phosponis. Skelchy. knowledpe exisis for
selecied heavy metals reganfing their inpul
vin land-run-off aed the abmasphere,

[ 1985, HELCOH stanted peniodic eval
watkns of pollutants entering the Baltc: Se
from  lanc-based sources (municipalities,
industry and rivers), The first and second
Bultic Sza Pollutxm Load Compilstions
FPLCs) weme published in 1987 and. [993,
mespectively. In 1995, measuremesss for
PLC-3 were performad. Although, the qual-
ity of dit emamating from thase FLCs has
graduglly improved, the reseliing informa-
tii fEcludes nany paes snd sy be hised,
e, oo be misleading. For insiarce, dur-
ing the 1990 measuremenis for PLC-Z,
agall rivers with o water flow below
5 m* &, amall setilements with less than
L) “populstion equivalents’ and the dif-
fuse inputs from the coastal zone hetwesn
the momilored rivers wers nol coasidersd
This alzo zpplizs to by-passes aad over
fliws. The precipitatson o the drainage aea

if ofiem very bised, with & major part of the
annial depoailion ceparing in o few weeks,
Withcest measurements of mn even event-
related frequency, major parts of the ivenne
continmant inflow may ke dEscharged mio
ihe Baltic 528 without being reconled,

The nitrogen. and phesphonss nun-off from
land inte the Baltic e wes estimated for
{he year 19960 by PLC-2 10 b G600 L and
A6 MW} 1, respectively. Takimg mie pccoun
the mizsing information, thess valses may
significrmly underestimate the e stus
ticm. For the nuinient mm-off, the &ila was
commidered %0 remsonably reflect the arel
dessity distobution of the populaticn, and
agnculteml and oiher potentally contan
nating metivilies = the dminage area. As
expecied, the major Inad atcurs via rivers
draming sotheasiens and castérn paris. of
Ihe draimpe arey which ane densely papo-
lnted. The riverine M- and P-anpats al the
western side af the Balic Proper and
et the Giall of Bothnia are nech lower.
Hoswever, o should be noted dhat the Gulf of
Beithnia recetves a lange amount of caygen-
cansuinisg angnlc substances, in addition
b0 gzt froom dischapes of the pulp and
paper indiry. For heavy mefals, PLC-2
eslmnated an sl input of =50 meroary,
=37 t cadmium, =1 50 i copper, =500 ¢
gine and = 300 ¢ lepd. These dote are less
relighle than the nuirient veboes becamse of
both the grester gaps in information for
many regions and the more doubitfal datn
aquality.

The utmospheric lead of phosphorus (o the
Bsltic Sea 5 2fmost negligible. Mot so for
mitrogen where aboul 20 % {Gulf of Finland,
Belt Sca, Kattegnt, Sound), 30 % (Gulf of
Bothnia), and even #) % (Baltic Proper) of
the totel Ioad is *mirbome’, During 1586-0,
aboot 3HLMHN 4 N yrt pencked the Baltw:
5ea by wel and dry deposition with hilk
inler-annial yariations. Aboul S0 % of this
input consisted of the reduced forns of
milrogen., mainly ammanum, the emaining
part pesurring in oxidesed (MO Toems,
Combemed emissionfisged medels estimated
that emly 65 % of the satragen inpul ceigi-
naed from counires borderng the Baloe
Sen, Cnher promnest ooniributons wene
Gireat Britain, Pranze, the Meiberlands and

the nw Caech Republic,

Cmantitative: duta on the atmeespheric mpol
of heavy melals mia the Baltic Sea ae very
wcare and sherefoes it 13 omly: possshl 1o
make estimates of the mputs of a few ele-
menis, especially lead. A reasenable cati-
male for the bead deposition during the latier
half af the 1940, derived fram hoth mes
surements and models, soend bo be 1300 L
37| with abaat T % of this caused by the
mipsIrian couniries.

Mukriemt cis-
cherges into e
Baltic Saa in
1960 and 1952
(i 1 yv -1)
150 el el
B W
120
‘EI}:
0
o
A gﬁ
: E & i
E E E N
!.:. - —

||.;.,_;. B

I
j§

158

Liks
il e

&




ST e R

Nutrients and
eutrophication

wirients in the Balic Ses

environment 4o pol pose sy

direct huzardons effecis oo
manize crppnisns or individusl. On the
contrary, their absence woald sbop growth
ard production, Howeyer, cxccisive or
unhalanced molrient comcentrations may
aiffect the balance of the ecosysteny Thess
impacts can alsp be magmified by
unfavourshle hydrogrophic  conditians.
Excessive prmiry production, caygen defi-
cieniy aml fally fommatos of hydrogen
sulphide danng decompasiticn and reminer-
alizition of the bivmiss me (he main ooo-
cem in many areds, The nuinent congenlre-
Hing per e da nod delermming (he autrophi-
cation level, it 1 the specific o, ie., the
rirtion hetween the input il the budgetaf the
eocsyalem hal delenmines this Facion. The
kevel of the primary preduction is manly
cantrolled ||:|' 1he: cancenlmabions ufinl,:rga.n-
M pieEphans d ||i|r|||::|:r| |_-,_|||||1.|||||H|-; il
af gilicaie. In the event that their mulie in

eaciy oiher 15 not in the opgimum: mangs of
iheir uplaie by the plankton, one af thess
nutrients may limid  the  producison.
Herapver, 0 deficl in imorganic matrogen
cimpoands may e compensefed Far by
cynnohaclena whach ars bk fo ke up
inokeculir nitmpen,

The majonly of the Baltic Sen ans is
charenie] by o surplug of phosphorus
nelintive o the Reelfield BeP-rato of 16, thus
ihe phyloplenkion pudacthion 5 mostly
mitrcgeste liiled, - Phasphanas  linnlation
plays an smpartant if not dominwting role in
the Bathnian FI:l:,'. i the western oozl
anes of the Bochniss Sea, in the Gulf of
Rign ead in soere Jocal areas, Taking info
account the pdditional loads af nitrogen
from the atmosphese and By nitrogen fics
tinn, this nuirieni s the variable of highes
concern with mapect (v cossiderstions an
culrophicition im ihe Baltic Ses Silicate
exhibita pronounzed seasengl conceniralikn
patterns o seems not o Bmit e produc-

Lo,

The horizontel nuiricat distribugan in the
euphotic fayer durmg “winter', i8. befone
the repicaally different onset of the spring-
distom boom, is characterised hy -
poemced  regiomal diffcrences. The nileate
concentrmtions decrense from Ragh lovels in
the KatiezatBelt Sea area {6-0 pmel dm)
aleng i tmnsect through the Borshedw and
Gintland Sews {about 4 pmaol dm-*], whille the
plcepiate concentrmtions e mthes unifom
(B pmwal cm?y Areas influenced by
coisial sosrves myveal slevpied concsalm-
ns, & jn, e Mecklenbun Bight, Cidansk
Bight, Bethman Bay and the 2aslem Gulfof
Frinlnel,

The sertacil nulrient distrfation depends
strongly an the regional hydragnmhy In
gumm". Balnclines ame alza ‘nuinehnes’,
separpting surface waler with low ocen:
trtinng [mem haltoes watsr walth annched
sineestrationg. A% ke memmeraliztion
fakes place mainly in the deepér imd Batom



lovers, the deep Zayer repessenl matrient
rezeryoirs, However, in hues below o
redoscline, imorganic nifropen i5 rapidly
removed by denilrification, while phosphals
becomes enriched  through' relesses from
sediments.

The sensonnlity of the nuinest coscentn=
s 15 dletermined by the annuil develop-
menl of the phyioplonkicn production, Thes
prodhition i gelsetively milher simibr
thronphost the Bolte Ses, showing o
biracdulsr curve, with a shart peak-spring
hleom of diatoms and 2 hroader maxinem
in The |me-summmer 5 avtumn folknng the
blocm of pher speces, Duning the sprng
blcscm, the: motrient vanceniratsns decrease
o low or g levels, indacating an expo-
nential growth phae, This low level 5
pnirataised us] auiume when the fluxes of
regenenlid pitnents int ihe photic layer
cxeeed (e consumgtion during prinary
productico. The Auxes of repeseraled nulri-
ents inin thie phetic laver continue and the
cocentrations riss, reachang their wister
platetn in the cestral pants of the Balic
Praper in the Tollowing year

Amalyees of the long-t2mm trends of nuiri-
enls im pethce wnler of the Baltic Sea
ghovald e bassd oo measurements during
the less productive seeson and mest cover
periods of more tan HF pears o Ekes S
account intre- and meer-annual varabiktics,
The winter concenirations of phosphate amd
mitrate show' positive averall trends m the
surfsce [nyer of all subcegions of the Baltic
FPraper for the perind 1955-93 and [564-U3,
mespectively, These trends maindy resull
from the conssdemble increse between
1969 and 1978, [o contrest o phosphats, the
mreise of nitmle continted until 1983,
Therzafter, the concentratians of both nutn-
ents fuciuste strongly at o high leved withe
ol sigmalcant bends,

In the [andsort Deep ars, the inenass of
phesphates and nitre winker concentradicns
colimped in the peest pseismenl perind.
Ak an e Gl of Bothags, both ot and
morganic nilrogen coacestrations continued
w0 increase: Tolal phosplicrus alse showed 2
long-serne increase inall areas excepl the
Bothnin Bay, The ressoe for he increase
was primarnly the high Averine discharge
dani=g the 1980s,

[ the Gralfoof Rign, the ituation i3 differ-
ent. The: mifrate values dopped sharmply in
the 19908 dee o kower lend-based impact
Ag a result, the highest phosphones velses
appeared during [18%9-93; these were crosed
by bolh the increaced: release fom sed-
ments and the reducad uptake in ihe waler
columm by the plankion.

In the imemmediole Wwmer Invers of the
Borsbolm Brsin and of the Enstem and
Western Gotland Hagim, the milrate oncen-
tratioes incrensed significantly during all of
the previous mssessmend penods, Protahly

i5 & consequencs of eutrophicitan, the sili-
pale concenirations decreased signafanily
during recent decades in &l depths below
the halocling of the Baltic Proper
Decrensing silcale conmenirtions were also
Found in the Kaflepal, Kiel Bight, Gl of
Raga amd Gulf of Bothreaa

Towe tremils of phosphate and inorgamc
nibrogen in the beam-water Layer of the
tezp basins ane mainky camsed by varishla
redis conditons, [n (e coarse of lang slag-
natinn perids, (hose phespbale fracticns
which are potentually resnahilizeble from
the ssdiments miy becoene exhausted, This
lemils the phospiale accumulattan nct coly
it [he bottom weer layer, Bl possihly also
ist intermedizts depths, T the ahsence of sad
at very kow concentrations af oxygen.
pitrale and nibnee G consured &5 oxidisieg
apents for arganic materiel, Pamllel o this
process, the ammoniem  concentrations
imerease. However, as mm overall conse-
guenze of the biopeschemical procsssss
ooourming in siegeant desp walers of the
ceatra| basins of 1he Baltic Sew, \he poot of
morgamic milrogen compounds wWill be
degraded significantly by denitrificatson,

In the Baltic Proper. with its maindy nilro-
pen-fimited organic production, the wush-
out af nuiments from wablz land may be the
most important source far eotrophicaton,

For instance, the averaged phosphise= amd
mifrate winler conceniretions in he surface
ayur of the Cestral Baltic Proper were com-
pared with the synihetic phospherus and
mitrapen ferfilisers annunlly consisred in
the drasnage ares of the Baltic Sea. Taking
inioe scoounl 4 delay of five (o fen years, 3
cormelation Belween he increse of those
[Egmres could b sherar Heever, despite
first hards for decreasing nuirieet wiséer
coicentrations in the Arkone and Borakedm
Beae in the Gulf of Ripe, end eapecially in
several cosstal regions, the drstic reduction
af the femiliser consumptson since 19E5K
is nit yen sipnificanty reflected in the Baltic
Proper. This could be doe go the slow *resc-
fioa tioee” af this huge offehore-water hody
an input chanpes. Anather reason could be
that the major par of the agricoliured nuln-
eaf inpul ingo the Beltic Sea may not be due
{0 the surplus of the applied mathet: for-
tiltsers. In “modem” agniculitone, the ‘mabuml
[eptilisers”, such as liguid and solid miammn
from intemsive siockomeedieg, 15 0o onger
consxdkered g & part af o balinced produe-
fion cyele, [Estead, it 15 pctially o waste pro-
ddueed in bage omounts and despersed |=gal-
Iy over the land, The netnedl npe fram
thess= practices may not have been decres-
ing witkan 1he last decade a5 probably 1Be
input derived from synthetic fealiszrs did

{jj NO-3.9
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Pelagic biology

he  Ballic  Monitoring
Programme (BMF) oa pelapic
hiology comprises measune-
eneits e chloeophyll a, primary productivie
iy, biomiss and species composition of
ph}m-mﬂmupﬁnkwnud. lentatively, on
e prodiction and hinomass of bacterin-
plankfea. The resulting dats will provide
isformation ahout the state of the soasys.
tem, L., its soructure and signs far eutmph
ication. Due i pronpunced and el paiur-
al femporal- and spatial-sealed varability,
the BEMP péio- sed heclenioplssktan pei-
mery dete collectod from (be open vea kive
only 2 very limiled valus for tresd analysis.
The low frequency of measurements
exchodes refisble trend azsezsments. In addi-
tan, there are methedodogical peoklems
which complicate the compersbility of dats
from differsat sources. Howsver, hesides

phytoplankive, also bacterioplankion can-
slitules am impomant parl of the hiota ood of
malerial faxes within the Baltic Sen. The
haterioplanicion vanables may be especial-
Iy valmable fur mosdlocimg purposes in
wilers receiving marked rivering dis-
churges.

In relatica o regwomal differssces, the
Ciulfs of Kign and Finland exhibited signafi-
cantly higher chioenphyll concentritions in
apring and simener tan the Raltic Proper
doring 197993, Thas probably reflecls the
higher specific putment loixd to Hose arss,
The kaclenoplankion data shiwed g
sesonal and spasial differesces, but do not
yet allow coeclusoms shod peneral regive-
4 paiteris, The spécies composition of the
phyin- ead snoplankion reflecied the differ-
ences 0 slmity aad m e duratom of the
growtk perind between the different areas,

In summes, the highest zooplasiion shis-
dances were recanded for tee Gulf of Riga.
The |owest ahundaces were phsersed in
the centrad and southem parts of the Baltic
Proper:

With respect b oee-term varistions, there
weTe no major differences in the dominance
of pinyeopleskion spocies befwoen the theee
assessments pericds 1979-83, |H54-55 and
158503, except that during 158990 in e
Bomboim mnd Southemn Gotland Besins te
pruportion of disloms in the spring hloom
decreased amd this bensfited e flnpelates.
This may be doe ba the mild winters or to an
exhmsstion of silicetes dunng the ltler pan
of the bloom, With the sxception of the Gulf
of Rigi, coherznt patierns of eutropbication
could not be demonstrated = the plankion
comanunity. The omly signaficant trend
pbserved wis m inorease in chloropindl a
duming semmeer i the Bothmim Sen.
However, this could nol be coafirmed by
dats om the phytoplankion bigmass or car-
bon fixation from that ane This wns in
secorctance with the lack of sepative trenis
of eaygen concentratkns im the deep layers
of the Bathnlan Sea, The low sampling fre-
quency and the bigh variance of pelagic
wariables resulted, Bowever, i & low stalig-
tizal perer himpering the detection of
rends

The decresse of the NP-ratio withis the
nutrient pool of & maring ares may cause &
higher fragaency of blooms of the niirogen-
fixing cyanohacteria. This mechanism could
hove contributed to the cocomence af
intense cyanobacteria Hlooms in e Gulf of
Riga during the carly 15905,

Tnil the 19308, the 1pie] sbundance of
zaonlaniton decreased from the southwess-
em paris of the Balfic Sea towands the ofip-
olrophic efsiem and northem megions. This
patt=m has chamged with =utrophication.
Durng previous assessment peniods, the
summer abundance of zooplankion in e
surface wirlers af the Guif of Finleed and
the Marthern Baltic Proper wis found siz-
mificantiy agher than those in fe remaining
parts af the Baltic 520, Additionaliy, during
the 1980, the Aland and Archapelpo Sens
showed increased podplankion concentra-
finhs Thring 198953, there was now @
coherent ores, inchading the Morthern Balic
Fraper, Gulf of Fieiand, Aland, Archigelaga
and Botheizn Sers, with ahundinces bt
ame third above the avergge for the oher



regions. fn the Baltic Proper, from 1964338
i 19R0-93, the decreased salinity during the
stagnation pericd kd 1o a shifl in bo the
speries sambers and domisant species. Por
instance, the species sambers in the
Marthern Baltic Proper sedd Galf of Finlssd
increased du o the exgansion of curyheling
e fresh waier gpecica. Rotifers can meact
very quickly to en increasing food sopply.
The imcrease of this species during 19689-53,
compered with that during ihe  previous
mascaameal pennds, can e interpreled as 2
sign of o changing (rophic sate andior as &
reflection of mild winters and & decreasing

The ccowmeace of two particolar zoo-
plonkion species im the Baltic Sea is note-
warthy, Acamie fansa was introduced o the
sputh-western pimts of the Baltic Sea during
the 19305, pnd hasnow sprepd 0 the central

bissins of the Baltic Proper. Sisce 1902, the

cladecemn Cervoprgis pemgel invided the

Gulfs af Finland and Raiga. This cemiverous himan chiom-

species, which originales from the Caspain phyl @ concan-

e Black Sea rigions, may pliy an impars trafions in sur-

Lant rofe in the pelagic food weh, face walers al
differant areas
af the Balliz
Zaa shown for

e thiree o
o mssessmenl
parods mnd dil-
feren| ssasans
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mrng the 5000 species of

maring pEatoplaskzon, 75 o

L300 may cowse harm By pob

soning humean seafoed, killing fish and ather

arganismes, and can affect the recreatiosal

use of coastal weaers throggh s Bloams, Tn

padition o its toxkc offects, the alpes may

nlso be hameful 1o fsh by clogging their

gifls mnd by ceesing oxygen deficicncy in
waker during its decompaosition.

[t has been estimaled that on'a workd-wide

Benthic

e mean botal abundnnce of the

henihec mikTofany was rither

simikar in the Gulfs of Bothnia,
Fiedand and' Bage, and m the Kattegnt and
Helt Seal In eomtrst, the mecrafouna hio-
miges, which 18 2 pord precictor of the sec-
andsey privluction, was much lowerin he
Ginlfs compreed With (he mesiem parts of
the Fadtic Sea, This diffaresce may be due i
diffierent, eutrophicition levels andfor & dif-
ferent degree of coupling babween (ke palag.
iz and henilse prodeclon. [n he hasing of
the Biltic: Proser, the ebescbines and hii-
miss of the macrnfauna were generally ki,

Eutsis, there e annually up o | 30Nk Gses
of human podsoning from: lonie alge,
Spetilly, harmbul algal eveses Have sipnifi-
carlly sxnended dunsg the lasl decadis, In
the Baltic Sem, about 3 phyloptanktan
wpeecihes have beea pooved mw beé karmiid, The
Pt coimein amang e % the aatrogens
fiming biue-green alpee (cysrobecierial,
Alereat eviery susnmes ey form spaciacular
Edooms which can cover up so S0000 knr?,
i, shout 15 % of the doial area, as shiwn

biology

et likely due to advese oaygen comdi-
ks,

In the Gl ol Fanlend and af the sope of
the Enstern Gotlond Basin, the oxypen on-
dificns impraved  doring 19EYAE;
Cansequently,  these areas, previously
clasged as Cdesd  bitloms’, weme e
eolonised by macrofauna; Por olher dreak,
which were already defassated hefore [545,
and for the previously frarated seis o
general chenpes were oieerved far this
aisement pericd. Considerng the macro-
faara development since the 1905 in e
fesmaled areas, e increesang trend inhic-

by smiellite imegery. Them are scienlific
reepearts o suech kxoms in the Balte Seadal-
mg hack to the mid-18005, 2nd tonss events
anid poasoning cawsed by blos-preen slgac
Bawe been documented” sance 1B eady
15605 Fush and s2n burds, and even cotile
al s have died From moxisitice, i
busmans bave suffensd from siomach com-
pliisks, feiglaches, inflammirtion of e 2y
ol allenae rEictions,

Memy species of dinoflagelloles prodoo:
paing which may higgccumulae within the
founl chain, As 2 sl mzsels; whick
filter fectlers, may beomme unfs for humin
consumption, To duss, the most spesticsar
event was the hlgommg of o small figelkt-
el chrysophyle,  Chrgochromufing
peipieniy, which covered s ares of 75,000
ket e 1O8R a0 the Skegermk, Kettggt aml
Sound. The snvimamental’ and sconomic
tmpact of this bloom was eonsiderahle,
ceusmng Bor example lisses foe the fish-
ferming indoatry dnd directly killing & raege
of marine orprsims tenugh botk soxiz and
physical effects

Harmfigl algee species are a natural com-
poesent of the Balde: %ea  ccosysiem,
Ohservations on their spatial and temposl
cocurrences may be biased by the meensifi-
cabion of such stadies during the last decede,
Mewventhedess. thepe are indications tkat the
freqpocacy, the arcal covorage and the
strengih of handiul Bleoms in the Baltic Sea
muy have incressed. This may be panly due
to changes in the stasonsl avmilebility of
nutrienis, bot in Lerms of concentmtion: as
wedl & 1n their matios to each other

mizs has kevelled ool In the Eattepst, the
abtindimee of cmsinceans aod polychicts
deprensad inie the bepinning of the 1560s
The abundance and biomess of these fwo
anirml coleponies in e Kattegat and Gl
of Binthnin and Rign showed 2 Tmodel pat-
berm Wil peaks e sy 19505 and im e
fabe | Sl 1 98Hls, Chanpes i exlemal,
lerge-scale. factors [like climale ssdior
eutrophicitios gee thought s be cog pason
fior this palierm. IVis Bypotsesissl, (i thee
& a causad Nk between climatie changes -
altered land-run-off-medialed nutren spm
o the e - dlifferences in phylopbinkicn his-



mess, expecially of the fisi-sinking diatoms
- aml albersd food suppdy bar the macubaue
pa The decremsing dinlom bamiss
spnieg, cberved during Hhe i 13806 i 5
Kantepss, and also parly in the Bornbalm
antl Ciallandd Basing, may: e cosed by
sither mesdlicent nulren conoenlrationg,
an unfavaurable NP-ratsh, andioe sifica
d.'lil.'a-:r.l.':'l i serface wilers. The poaeec-
tion I.\:len.'n macrlaiing and dialoigs 15
sipparted by coenelative evidace From e
Rallegi, but it is o presenl preraiiee o
estiblish a ciise far the ohserved paiem,
Tt slrotld b an ienpartanl sopic for fufune
atudies.

Macrephitohenthas i nol a petof the
Raltic Manilering Pregrasme. InlGenatiog
Frioim thae previons assesament perind is scaf-
dezd] aomd thore fooe recludies an asscssment
af chonges since 1M84-RE. Homever, several
defa sels oo benthic vopetition exist,
eaahlisg comparisnns nver lonaer fme pers-
ods.

In the Emicgat and the Helb Sen, two
major changes wen: ebeerved in ghis ceniu-
ry, i n decressing depth distribution of esl-
prass [Foriera murise) ond odher peresmal
mocroalpee, snd gven the disgppearance af
ane Fucis specics in sime pans of (be Bell
Sek and the southern- Batezal, and (&)
incrersed coverage &y quick-prowing epi-
phytic o drifting algae, which mne Favogsed
hy motrient ennchmest. Bolh bvpes of
chanprs hive been attnbsed 80 incresing
nutniem leads, winch decrenssd (he g
pemeimtion gs 2 coasequense of mnaesed
pomasy prudnidivaly o & (o))
incresal he nilnenl smeentralions in ek
[

I thee GhulE of Bothn, he major feaee
wis A decresed conerage aod chipih distribe
utwam af the perennial Beadier sk | Fucws
wericponus) und me e e al
.":l-:l-gn'-mnl! filemenluus algne i||r the
.I'l.n.'||i;\:]1§| Beg sl 1 the Al
Archipélagn. Thew changes took place
Between the 1950 and the 95K, and we
iltributed. to incressang eutophication. In
the Cluld of Binlasd, preat changes i ihe lii-
toral| aysigms on the Fissidh' cosst wene
chserved and abtribuesd ‘o 4 changing
diegree al euteaphicacan. The bladder wrack
declined bnithe 1ete 197s and recovencd in
the Bate [0A0esarly 10905, The poeviomsly
domizating lioral vepeletion: secms B0
o exbent to have becn replaced by deifi-
g alonl mats of filamentous: afzae like
Claaoofera sppe  Similar changes were
repated from the Essoniam side af the Gulf,
In the Gulf of Rigd n deaease m diversily
wos - reponied, wil el preen alpee
Cladanfiont glemane increesing in impor-
tance over the Tast 3070 vaurs, Finally,
aleng the comsts of te Ballic Pmpes, sipe-
cially = the Cidansk Baghl andl Greitswald

Hoxkden, o pemenl featyse 5 o decmased
depth distribugion of fle phyial zons ia
recent decndes Tn aomme of the soutbern ead
easieni’ parts of the Balic Proper, the bio-
s il Frecuy species and of Zosten -
wie wese candiderahly reduced. Tecneased
dominasce of  filamentous:  Blpoe
(Eeierpes po ] Bis heen) oponed from
the Palish coast,

The Enfoemitinn aveilobls on meocm-phy-
hentkes stroagly supgests thal peoperad
chesges heve taken place during the recent
decades akng the oosts of vimoally the
whele of the Baltic Sca srea. The depti dis-
wibitioh of perennial macmphytes, stieched
ta the botoon, has decreised, and shor-
lived filamestows of thin-bodisd epophndic
o drifting algasheve become increasisgly

impertint in eecent Gme These changes ane
mast gasaly expdained by & higher inpul of
nuirients, with increised peimary prodoc-
list 84 One consegeence (sutrophication],
during this perind.

The cordistency of the repods md (he
epparcnt sigmificence of the ohseryed
chanpea call for o sericus consideralion
whether of nof macrophytes should he pard
of & future HELCOM momitosng pro-
pramme. However, sincs most of the mfoe-
maticn’ s far is "=oft?, in some cases even
emecdotzd; Farker wark is sesded £ Elan-
damdize the methods, o make the cheena-
tioas more cogective thon they have been fo
e
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Heavy metals

etals may affed marins

ecoiysiems moiwa difler

et Wevs, Al heavy. me.
uls', they may e hemful fn messe ongm.
izos and, folleowing transfer aad scamula
b via ths fiocd wh, mey even constifle
problem for mes: On the cther hand, numer-
nis tmce metnls have, a8 ‘nano-petrenis’,
essznfind functions within the food weby
These & mcreasing. evidence ol marine
imeses ontside the Baltic Ses, thet temparal
delciences of mefals such &siron and om:
mary, dimit the producticn of phytoplankion.
It his et hypothesised (hat 2n over-supply
of ether metals, or chimges in ' (heir respec-
live ratic. miy mfluencs the plansinn
speces campositian, melding ihe occur-
rence ol “imusuid blooms'. Feld studies
redated o the essentinl and prodoction-Eimit-
ing elfects of frece metnls one sl very low
i nuimber, and even musmg for the Balte
Sei, wheress mewsurenents ol 1he concen-
tratiun of “léavy metils' are quite intensive
within manitoeing peogramess

Within the BMF, mescury, s, cadmsim,
copper and zine have besn dafined g those
heavy mefals o Be monitesed with high pri-
ansty in differeat migrces, L -:I'ﬂliuﬂlrrl.' in
ihe tissuc of selecied cepasaems, volubinyg
in water, ‘and theough repeated Baseline
studics in sediments The fisst of te sedi-
mert baseline studies wag performed in
1993, Bampdee wiens teken from all majot
ret-sedimenetion ercae of the' Balie Seq
and anzlvsed. dter all, for mecals These
resull will be gvailahle soom and will cee-
famly proside valozble information for the
assessment of the areel distrebation: of met-
Al i surface sediments end e peochronal-
oy il the matal Joad Into e different suh-
Busiriy

A stalzstical onakysis of mefnl concssim-
tions, sketermined ' Baltic S0 woters duc-
sig 194003, revealed sipnificant detreasing
prencts fir cidmium imd copper of about 7 %
aid (546 % el mespecively, m o the
Mecklenburg Baght, Arkonn: Bosm and,
abave the halocling inthe Bomholm and

Godlamd Sers Por ame and for simples
takoen Beleow 1he Bailocline @ the Bombalm
annd Georflesrd Seis, o g ficat bremls wens
observed [ must be remembered (hin the
J'E|I:|'.|'|'|'."'|_l.' |t sember of 5;'|||||1]E:| wyerl
changes in the wethiedology and’ unsulfi
cient quelity cenieol may have sffecial the
trend detestioe. However, data i (he litera.
fure zeem o confinn the shsemned memds
The reason’ for the decreming  concentn
tions of cadmiuny and copper may e the
chcts of reduced Bpets vin rvers andior
the atmosphere.  Recenl  invedtigstices
revealed o drastic decreess of the w2mns-
pheric concentrations of cedmsum and oiker
troce metnls since 19B6. Ag b cosatuence,
it ie aleo likely that the atimnsphene deposi-
toon will have decreased. On the othes hind,
it 15 2150 conesivable that cutrapdacation has
cawsz ineamg producion of setling pec-
ticles, to: which metals have become
tcksaroedl, and thus on enhanced semovel of
melils from Lhe surfuce liver

Hetause of the oblipntary satus of heyy-
metal sludies in biot, around 165 dain
seriees: (o Lwe Brltic Sea, eovenng the peri-
ol 1579, were ivniloble from Denmark,
Freland, Polind and Sweden [t n statisticel
trenid igssessment, which was perfomed by
angrperd grip 0 PCES, The matmices pri-
migidy analysed Were fish muscle and liver
figsate, mainky ! from’ el and hemng, but
alsar Froem Elounder amd dab, For leadl some
indication was found for & degling of the
bevels in Biots This confirms ke earlier
findings that lead copeeniralions  had
declined n the water, Fur mestury, the
available informsition Wi ganly rther s
tered. For diffesent lime Aianis and areas, the
concentrafione shewed Bod increasing ad
decresaing trends, Recemly, low Jevely af
mercury, hot iscreasing with abam 4 % vrt,
were ahserved i ahe Balise Froper amd
Ketiegat. Higher mercury bvels prevdiled
i the: Somed and the Gulf of Bodsasa, The
ayaletle imformodion on oogeer and e
wits incomclusive simce both elements am
rezulated within tessoes il organs,

Conlrasy in e decressing tretd In waler
Fur thefsame perind, [dalz on the cadmiem
cantent of hemng [ver collecied from ' the
Haltiz Proper and the Botbagan Sea 198 1-84
showed a signafcomt mereise of 5-B/% yri
This may be disturbang for, the expens md
D]y alanmisg for the patlic, despile the
fagtithet for oiher nmfs md spacies) e,
caifimaim m eod liver collected southeasher-
Iy, feom Gedland, Sgnifizant deomesing
ks v aln heeen found, Tnifhe dsence
of aufficient relable informidion about te
spatial and tempml deveicpment of (ol
cancentralsoms, and oo he specialion of cad-
IS 11 WRLET, |:fﬂ||l!||'|n el h:;n'inlg iIES
cle, ane can only speculie dboul the me-
goilE for this moexpecied (rend,



values of cadmi-
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etrolenme-denved | hydmocar-

boms im Ehe altic Sea environ-

menl  slim From  different
sotinces, amc are |.'||||:|'-|'-:-.|,'|I ol a maiude ol
siigle subsianees which give nisk (o difler-
end problems. B i difficult o imee them
hack 1 Bedr sources jmd fa -:|||:|||l||3.' them
prroperly. To sepurately messuee all of the
different fubsiances in the foill, mqoires
comcitderable effon, wd this cinanly be ps
lified fior zefeciad samples. On the olher
hed, however, the mucy cheaper and com
monly wsed UVE-moniioring metbod deger-
mines the' ‘ol concentration’ sodely o the
hess of one apecific physacal peoperty), i,
the fluorescence, of a small fraction of the
totol’ hydrocarbon minture, In spals of this
limitation, 1he EPYF-meghod hes provided
comqurable results when spplied by differ-
ent [eborminnies. Howeyver, the troe ‘ol con-
iz’ of environeental sxmples may both be
umder- ar overcstimated by this method.
Mot surprisingly, the presendly availsble
munitonng daa do not allow ony concs-

sioa sbow trends of ol concentrations |n
Baltic Sea waiers.

The hiloaically maost hesful subetance
oroap wichin the pemleam-desived hydno-
carbons are the palycyelsc areatic: hydno-
carboms (P Ha) They oecur in tiny amounts
within: Fossil cals, mmd e mainly antheo-
pogenic products’ of many | combustion
proscesses With oil-prodects o coal, et can
be syoihesised o' mienc-crganisms, The
number |of sistances belonging o this
Brosp | compumbivedy o They can e
nelimbly sepuraled md measured with high
sestsilivily, and their mainly anthropopessc
angin makes (hem 4 plentinl monitonng
0], Unloriunalelxy, the limiled number of
vinlahle ¢l [rEvenls comelusins h.'iu;;
e aboul lempocel| remls, Ther '-p:lli.ll
clistriburson paiterns, however, et Lhal
cunpentrilicas in the Ballic Sea lare abaul
thrze tides Bgher than these i (he Morh
Sea, mnd that almosphens depisilos s the
mzin soiree of these cospoan

It i3 diffieuln o estisate not Galy (he oo

centrations m he Balte Sed ket also the
input | of oal-relsted compounds inlo | s

J|.|u:|!i|.' AYsIem. E:l.||||:-|ui|||| - l.':l.||||:i|.|-
tin of et in the Baltic Seals o misee mpog
sournce due i fa) the low smvber of relaiod
actiwitics, (| the relatively high technalogi-
cal and protection standards on those: plat-
foems; and fe) the fact dhat Bakic oil unlike
North Sea odl is not under pressure which
misimeses riske of blow-onls, Asather
quantifiable soarce are oid spikls from ships
cumsed by accidents on s o ot e shors
These spills are afien spectcular | Durng
19G5-05, about 4 major odl epls = 1IN E
were registered. At places where (hey oocur
they cin cause severs damapes, especilly
_'~'||I|,||-r|' beuches and 'ni:-...'q:r."lﬁlng al
maled s birds

A piced recenl cese wis nided ;I||r|||!: WiT-
Ber USYS. S nimber of dead, conlaminal
el el ailed binds were fouml sk he
costs of Suwaden, Poland, Litkimnia and
Latviin, AliGseihes dboul 25000 danl bmls,
maindy |omg-tailed | ducks, were peoonded|



Estimatid oian-
ity ofall trane-
pored via e
Haltic Sea and
handad in kar-
Bours, 1865,
(Encliudng data
from Ausssa)

On wversgn, ghout three accidents kappen
eoch yedr im the Belic Sea, each spilling
ahaut 25 t cal. Thik & not soprising for an
areq where annually =7, sailings £1993],
mvalving the tremeport of pil, ke ploce. A
rik essessment shows that the number of
aceiden!s may nise during the pext decade
when the il framsported vin sea will
imcrease from ils cumenl level of T7.4 40 177
imallics £ 37!, The greatest risks for the envi-
ronmen are majoc oil spills in mreas with ke
povernge, of ctherwise lww lemperatures,
where il clean-up opemtinns e very com-
plicated, inefficient and expenzave, and
where caly wminor fraction of te ol miy
evaporate inlo the ntmosphens and degrale,

For the Baltic Ses, illepa] oil spilks e
ifien sthir dadelectad o there 18 Ao oo
cutinn of the effenders. Batwees 1535 and
1553, abowt ST such spills were
detecied every voir by eersl survallance,
The spatinl pavtemn of these sgalls, which ame
etireaied 1o be sasly within the ranps of
k1 %, bie mey even ameunt 1o 100w,
fallews the mein nevigesion and-ofl trans-
poriszion patfays via te Baltic Ses. They
wre most frequently metin te KetezatBel
Sog s and alosg trexsects from he
Borsholm Channel o the marthessiern
Gotlend Besin They sre bazs) freowest
inwerds the Gulfs. For instance, in 1904
there wes no il spill secorded foe the
Hethoies Bay, However, it should be noted
that spill reoords ars strangly bissed b he
survedllunce: petivities perfommed by the: did
ferent ripariam countries, Whersas, tor
instance, during 19624 the fiapht hous
reported fmm Sweden increased from niom
2 t0 =2 00K, the Bomssion activities decoeased
from about 2,710} 6o elmost zemo.

Rouph estimutés provide o fotal ol mpat
intr: B Baltic Sea of soméwhers between
SO0 and 00000 . [ the aheence of
calistraphic svents wilh supec-tankers, the
actuil spills may cantribule only about 10 %
ol this smount Alsa the almasphenc depe
Sitkm 15 consadered & minoe, mdroe. The
rafaining prrt, which is diffissh ta quantis
I, corgnetes meanly Trom land-Sose) defs
Tiase sl amed reaches the Se vl run=fe,
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Halogenated
hydrocarbons

elogenated  hydreearhons
such as the technicsd sixiure
af potychloonated bephenyl
congeners (PCBE], the poslicides DOT e
fimaame, including their melpbolites aod isn-
mers, o aninientional by-products of com-
busticon processes, such @ polychlorinmed
dibenzo-dioximes (PCDD=} ond -furans
[PCIMES), are clissed a5 “xenobicGics, e
unknown fo the esvironment befiore their
prduction by mam, Mot of them o
lipopkalic, e, they ore potentally wcommi-
[t in Feety trssue of drgamisms, and many
are harmiiful even af lew body burdens. Orver
the st decodes, their conient @ different
LOEPArIEe NS al the marne envinosmenl
hes incressed dee to rJ.hn'-r\-rrg'..'uil,: il
fled, His hacaes of a0 WIS e, amd
their aften very low degraclatson riles, that
fhey heve besn cotegonsed a8 perizient
arganic polbsanes’ (FOPs
Before heconséng parily banned, eg, by
ihe Baltic couniries, the PCHz were used
entensively in both chused and open {ys-
ems, i &8 plasticisers, (nealaors and fire
retandants OF the world-wide prodecan of
about | noillicm ¢ PCBa, about cee (hind s
up in mobdle envircmmentall reservairs. The
accurrence of PCBS iz the enviconment wis
detectsd in 1966, ie., sbowt 36 e sfter
il= first uge. The loxicolcgical importance of
the mixturzs of PCHE, Seorfically up o 38

-:|||f_|..' substines [Enown as COMEENETS |,
wak repeiladly demonsirefed By mmemis
unisentsmal Iurgu.ﬂ'.:..-: ExperImenls
grounid fhe wocld, The rnge ol spedes
whise reprodacism abalithes are alleded,
include many teresinal and marine binds,
mammals and other animls !:i|1.'-a‘..1|.'|||:rr
gecadents An Jagan 1974 and Teiwan (975,
have caused ke death of up o 150K per-
sins aed thas s Insearcd o maltiode of
reszarch activities, Consequenty. PCBs
befong b the hest Evestigated group of
xemobeotics.

In the Baitic Sex Area, PCBs were idents-
fiedd a5 the main reason for a decrese of the
seal and mink populution. Bees on the pro-
duetion ond restrictinns oa the use of PCHE
in the Convention Ared ciused & grodaal
decrense af the environmental concentrn-
ticnz. Daln on PCHs in waler are io0 scorees
and ot refiabde snosgh bo reflect those
trands. Howewer, studies on different marnines
bida shaw clearly this bomg-lerm decrenss,
ez in hermng mascle foc the panod 1972-
85 uth ahout 9 %y, n cod [iver fior 1580
25 wikh 11 % el in juyesale grey-seid Bioh-
bex [ 1UE0E mach 4 %6 yr |, el im gl e
mot egps for 196095 wilh B % :,-rl
r:l|l'|'il\.'l.l‘i|_'.', the sape e cecimise
depenils an hath the specis: sleded and the
A=) mnder veslipalEn, B instanee, the
PCR comtent of haming muscle samphes

from the Baltic Proper i aboul teice that in
both the Kattepst ead the Bothnise Bay.
Dspite 2 decline of almost coe sagnilude
ower i period =20 years, the PCE kvels in
compurimests of the Baltic Ser ecodysicms
are =till seversl imes higher than i similar
s1mples fom e open Borb Ses and oeean,
aml therefore conbzze (o e o matter of con-
(e B

Alehongh i wes synihesised in the previ-
ous century, DDT was firs| apphied o5 insec-
ticide in 1959 and soon became o corner
stare ol the anb-malmma programme of the
WHLA fter World War 1L In the [ %6k up to
D00 [T wene produced annually, in
14T, the pounines bortlenng the Ball Seii
applied about 1K & Currentiy, the use of
T i banned For fhig wreq hot 1 e szl
szl hy (ropicl aml sub-topical counines
mn el amiminls 1The |I'l|'|.|'!I_-ﬂ.I1fJ.' SRinE i
of DOT from lower o higher lninsdes is
.‘H.I;E'h.ﬂll.'ll by the peneral almossstuens eioe-
Lition pairern, and by e (emperatun gradi-
enls which facilitale evacestion in the trog-
s and condersitian and precipalation in the
colder regions Usforunstely, becaose of
the lack of moedining data oo arganohalo.
gens in cthe sir and in precapiistion, thase
rbeitaeeeed Tiebcliing the Balte Soa vie king-
range transpoet cnnot be quantified, eilber
as thear 1ofal amcunts or as a percentage of
thee gotnl input.

DT and is eves more table metabolie
DOE heve been shown to be responsibde for
aimiZar harmful effects o these produeesd by
the PCH=. Eggshell thinning in s bnds
sich a5 puillemols amd the white-faiked
eighk wis mken & o spectaculor bot also
miher pefiable: indication of DET pallulion
af the manize envirnnment. Monibonng of
DO and its metbelites in different bictic
sampks m he Baltic Sea mdwcales, for e
s covenng the penod of the lake
IAs"emrly 1970 wtil the early 1590, 2
milher mepular decrsge of 11-13 % ¥l
ﬂ_'|:|||Ps|n:|,| o the K_Jll,ugiﬂ el the Bodssnan
Byt DL Bevels n |IEI1'II!|:! amel seal
LT {rivm he Raltic I'r-:r_n,'r are bl 4
1 limes Bnpher

have become tacker, the grev-seal popula-
fiot 18 increasang, of bt in te Aoethem
parts af (he Balis: Sea, and the white-taikd
eaple has alse incrsised in mambers, This
has been pectly aoribuied so decreasing lev-
els-aof DOT and PCRs. However, the DDT
concentrations in the Baltie Sex are more
then five times higher thes in the open
ocean ond e sinte of the environment has
ricil returned to the sitstion which prevailed
‘efore the industrinl pesolistion’

Amang the isomers of hexachlpro-cycio-
hexane (HCHs) there & one. the 4-HCH
flindane|, which has heen used since ahout
195 i great emdonds as &0 insectcade, (B
the earier techaical formmlabons, however,



which were predomananthy in s, it (s a-
HCH, the useless by-product, which doo-
nites During moee meenl years, in e
western Europsin countriss, products con-
tining cely the yeisomer wen plied
Lindese 15 less lpophilic, ie, more
hydraphils, moee eisily degrafible and of
less saxic cancern for the emvarcament hen
DDT, In costrast o DOT and PCBz, chere
are plenty of seliahle dita on HCHs in water
of the Baliic Sea siece the mad-1%70:. For
the Arkina Bazin, @ sleady decrease of a-
HCH hy 2 ol of 50 % can be showe for
the period 197590, Also the lisdare con-
cefitvitions In the Baltic Sea weter kave
decreaspd, Bor Figsh and meseed e the
available results on &- amd 4-HCH aso
imdicale & momly downward tresd. Iz low
perssience ped the decroasing concesina-
tsans in both water and hiota indicwie 1hot
tiudaus pod other HCH-isomers may £ksa
disappesr in time from the Baltic Sea. where
tieir present levels are still several fimes
hizher thes thoss in the adiacent ances of the
PBorthzast Atlante Oozan,

The statistica analysic of 10 datn szries on
hemizg muscls, cod liver: and puillemod
epps, sampled along e Swedish coast dur-

ing the perind [987-035, revealed & cless
decrease far the investigated arganohea-
pees. Compared (o the aim of 2 50 % reduc-
tice in discharpes for those substances, sSp-
ulaked in the HELCOM  Minzsterial
Deeclaration of 1582 the median valoes of
these decreeses came close to this geal for
one group of substances [PCEs 43 %) md
was even surpessed for other groups (DOTE
il %, o-HCH 78 %, y-HCH 4+ %, HCH 65
T
Studies cm lhe increasingly produced
brominated aromatic flame retardents have
shown & woeld-wide disiribution, increasing
levels in the environment ead even hiomag-
nificetion; [n gaillemot epgs from the Baltic
Seq, the concentratians of these substances
sigmificantly creased from 1969 untl the
early [990% Sincs then, they have stared ko
decrease, winch may reflect changes in their
production. andéor handling. Liks other
orpanohalopens, their concsntrations  in
sepls nnd heming from the Baltie Proper
wire siprificantly higker thim those in sm-
ples taken in the Kalepsl, The coacentn-
tocanes decreased from south 1o narth,
About one dozen compounds of the 73 difs
ferent PCDDs and 135 PCDFS ure exireme-

Iy baric, with the planar and symmetrcal
23,7, 5-detrachioro-dibenzo-diexine
{2.3.78-TCDD) being used 18 tooicity mef-
epeace point, In @ time series based on mer-
surements in gallemot szgz, B sgnificant
decresse of TCDD equivalents could be
shown for the Baltic Sea. However. the lev-
els of thesr substmces, for instance i her-
ning from the Baltic Ses. are seveml times
Tighes than those found in the adjasent sea
arcas omd contimees to be o maber of coo-
e, especially for the fish-zating pooals-
tion

Muore mcenlly, some mey conleminimis
have heen reported for e Baltis Sz which
miy crentks fofure envircasmental prablems,
The persistent bistd-chborophenyl)-sutfoae
[BLCFS) 15 known [o be used in the prodoe-
tinn of palymers. 1L has been found i perch,
erey=s2al biubber and guillema egps from
different parts of (ke Balte S&1, The cons
senirations wers compsrlively high, i, of
the same oeder of megnitods b chassical
cantamananis  such a3 PCBE  Tris(d-
eiskmephenylmathane sad -selhanal ane
bysproducts of DOT peoduction 2nd have
been detecied im ringed seals froon the Baltie
Sea.

DOT and PCB
lewals In haering
musck samplas
have decraasod
significarndly,




Digtrdsution ol
the Chesmobyl
falout oar the
Baliic San
ragkon,

Artificial
radionuclides

he dominating staficial radices-
clidies im the Baliic Sea eavinoe-
ment are 1105 and W&y, Their
ocoumence B mainky besed on four s
wiich conlributed very differently to thei
totn] mpm. Unfl 1991, showi 4.250-5,750
TBq W5 and 720 THq *&r entersd the
Baltic Sen, 1., () 76-30 % of the '"Cs and
11 % of the *8r from fallowt of the

Chesmeby pecident of Aprl 1986, ) 16-19
% and B %, respectively, from the global
fallout due i the atmosphens swclear
weipod lesls during the 1960, (¢] 4.3-52 %
and 5.6 %, respectively, from dischapges of
the reprocessing planis al  Seflafield
i WenelerhefTrish Sea, Greal Britain) and La
Hagoe (English Channel, France), which
parily are iransfiered (o the Balise Sea wath

salt-waber inflows, and {d) cnly about (o]
% and UM %, respectively, fmom moclesr
imtadlations within the drainnge area of e
Baltic Sea

The Chemaby falloet incremsed the 905
inveniery of the Balts: Sz waler by n loctor
of five. Duning 1585-91, due in losses vi
(e outflow e the Morth Sea, and decay and
sedimentution, tas invemory decrepsed by
S % Howeves, the concentrations n the
Baltie Proper were aboul five times mgher
than dhose m the Scuthern Bothnion Sen,
andd even 1en Gmes higher thim (hose m the
central Marth Sea

Mast of the amificial radienuclides are
niww |ceaded in (he salmeats, where fof

1991 Eveniocies of 1400 TEq for MCsand
I8 TBq for ™ =Py were extimated,
Crenpared 1o the vadues of the early 1980
thiese amvenionics have increased by factor
of 5.1 and 1.2, respectively.

Th enaim pathway of redietion exposune to
humeans from conteminstion of the marime
environmest i thmupgh the consesaption of
marine figsh. Yery extepsive stmdics oo
redimoclides in manly ood, beming, fat
fish and pike were performed after 1986 in
oll Baltic couniries. The resubs cleady
reflected the spatiad distribufion petism of
the Chermedrl falloul. The lemporal chomge
i radicactive levels in fish in principle
resembled that for water, but here was a
time lag before the flter trend begom

In the countries bondenmg the Baltc Sea,
the rdiation doses due o lemessml paib-
was rnge between 2 and 5 mSv yrd. An
ndividuad from 2 ‘orgicl® groop, Le,, thos:
who consume plenty of fish, takes up ahoul

[.2 mSv yr! due o salural radineetivity
hased on 2%, 11 cin be etimatad thal for
this isividual the comsemption of radicas-
fively contzminaed fish in | 986 contnbuted
<0 % of additional recialion exposure.
Since, af present, the costribation fo ean
froen marine coptamisalion adds shoat | %
of the total exposure o radicissopes, tis
source ghoudd not be corgidened &2 & maner
of concer fior the general populatica in the
Baltic Sea Begion.



Chemical
munitions

hemical weapons were used in

Woeeld War I, causing ihe

deatss af abaul 10NMF men
and disabling secther |2 mallica. Dunng
Woeld War I, chemice! warfare s2enls were
miod msed i Burope. However, lumgc amoanes
of fem kad been produced and steck-piled,
by Germesy betwoen 1935 and 1945, ie,
ahowt 65000 ¢, comprising mainly I
apents, amoag them mustond 205 &5 vesicast
(3% %), the nerve gas dabun (18 %), tear
giss (11 %) and the lung imitant phosgene
[ S

[z the: parly |9, an intensive poblic dis-
cussion staned ooce npen about possible
IEmenls coused Dy chemicol munitions
dumped in the Haltc Sea after World War 11
by the allied forces. Within HELCOM, s
izspe wns lken up aed amiloble informa-
teon: Wi compiled by a special working
group, The compelation shiwed that majoe
paris of the memaining German chemcal
muniticns wem  dumped outside  the
Canvention Ared, Bunng 15338, on the
opders of the British ind American occupa-
son Farces, =30 ships codbieming whoul
II000 1 of chemical munilices and coi-
yenticml ameoniton were sk in e
Morwegian Trench, inside the Sagemik,

In the Baltie Sez area, in 1947 and 1948,
ghontl L 00 ¢ of chemical munitiang, eon
I:|i||if|:1; abaiil Ill-.l'.l'.l I of warfape Apels,
itinly sesiond gor, wens disped e of
Bambhodm and souch-eist of Gethand o the
oiless of the Scvet Military Admisasiratsom
in Germany. The domémating tvees of the
musdtions wepe sireraft bombe and antillery
shalls There ans uncanfimmed fepcets that
in 15upG, [5,0MH) £ and 30000 ¢ af chemical
meniticns wers dumpsd soath-west of
Bomhoim (Reane) and east of Bombolm
respectively. At the eosthern crirance to the
Little Belt, 5,400 ¢ chemical munbems can-
teining 750 | of fahue and phospete were
dumped.

surveyE of the damp sites have shown tat
the present conditions af the chemical mens-
tims mnps between complelely coamodad
shells, Iree of warfars agenl, and inlacl
mumlpons, The multtud: of paramelers,

such @ hackproand conditions o the dump-
(11~ |_!|-:r|mc| (Wi -:k|1"|_ seiliment Iype,
ek contitms,,.. |, ||r|gi|1.'|| wiall thicknes=s
and l\.'l:llr{l'\ﬂllil:ll: o e sl B, wnleer sl
icy and degradahility of the apest, exclude
pediehde predsctsans aboul (ke slale of the
mtnsticns al a certain dusgping ground,
Because of the addigion of thickeners, vis
poms e go s ihe caly wisfaee fipent
which may oecor in lage [usips, dal e
meckanicelly relaive siahle, les degnul
abike amd mey be cimght or displaced by fish-
ing mets. When in contact with the unpeo-
tecied skin, this apeat canses sovere dam:-
npes. Thesefore, W imwvalves a polenital
theeat foo fishemaen. Despite the fact ghat
the dumping prousds are marked as
“sachoring and fshing not recommended ",
Dunish fishermen repomed ce 342 clches
of & toted of 17 1 chemmical munitions from
tae erea st of Bornbolm betweer 1983 pad
1552 The todad musnber of reports fram fish-

Dhuerrip negy

aArgas L

emen af olher coemines, .., fom Poland
(16 Ceomimy (13) omd Sweden (4}, are
much less numences, The densty of e s
ponzs i gog famps 5 1-LS 2 omt
This should prevent their trnspont to the
heaches

Bused om present kmemdedge, 2 wide-
spreadd nsk 0 the Balne Ses esvimament
Froem dlissokved wisfae sgenls cim %0 he
rulsd cul Al the ||uu:run5 FI:-IIHI'!-\'. nedr-
fieke] efTects om the heethic fora and faune
may  have occumed  dunieg  previous
decades Whether or mon (s saies 51l sul
fier froen significant distarbances, neads (o
e investipaed. Bogandeng bomen kealih,
the coitrnd peocedures for Tish sad odher
types af seafood In use by the Coatracting
Panies combised with the small risk of con-
tuminated caoches sugpest that these meseri-
a5 will not constitess & toxicologicn] prob-
lem.

— Tranapor! routos {official)
Transporl roubas [short-cut)

Dumrpirg &iles
lor chamical
muanilions in he
Baltic: Sea




JEF FOSTET

af many | people living sl
the Beltic Bes, tw beaches and
the adiacent Bathing waless ane
the Hazes whene ey may expenenc: the
quality of the Baltic Sea. The sanilary ooe-
ditions in the coasial waters are of greal
impomancs foo their well-feeling during
recreation &t sen gile) The assessnient of e
hygienic quelity, Le., whetker ar nof e
heaches are [f for hething and swinsming, is
mainly besed on the resnlt of Baciedolozical
investigntions; especially on fascal’ col-
iformas;  streptococel, | salmonells o and
entzrowiruses. Cuality problems are mainly
dug o mrssing nr senlficient feamest of
sewage from mescipalizics and inbensive
i exlersive bish farming and stockbresd-
ing In mkhitios, ¥rw transparency of the
witer dee 30 the input of nultients, sousing
(hyper-leutraphicamon,’ and  of ||larze
rmiunls of dissalved and particulae oo
f¢mmater, i ke (Re waler unfi foe
recreational purpases. Mizrobial contami-
fietin | alten decrenses E:|.|1:|r|,ﬂ111:ﬁ|:,' {rm
Ihe st InWards the opsn ped
Ferr the last 510 veims, most counires
heve reported significess impeovessnt of
the hygienic ooeditions aloeg ther coasls.
Acearding in-2 recest compalation, the num.
ber of heaches with doubuful water queliiy

Sanitary conditions
in coastal waters

o af those which had’ w'be clossd for
bathigg his decreased. The improvesien
pecrdid dusimy those surveys 1 mainly doe
tohnew o improved sewage-tresiment
plants that are operaling al) previously pol-
Juied sites. This is for exampls e for the
Plemu BightEstoets) for, e Helsinki' prea,
for  the  coast of  Mecklenborg-
MorpompsermiGermany, for the beaches of
TarealaLatvin ol the Galf of Ripa, and for
mamerous Polish| beachas, egpecially m the
Gidansk Bighl,

With regnrd ta the oocurrence of polen-
tinlly cangerous hactena, there o, howey-
er sl many remaining proolesmabs e
In’ addetion, mimy of the beiches bordenng
shallow inner coastal waters may sill for
decpdes creale acother type of | simlary
priblems. This & hecau s the cosstsl walers
fave npcumukaled Sege amousts of men-
enl-comtrming maddy matenils over a long
perind, Thes: nutrents will be cominuously
mahilead and wil |1r|:|11d-= the Fesis for 2
hu.:h |!|u||k||:-|1 I'rn:-l.l.l.ll.'lim oven whei the
land-baied mpuls have been dridlically
recuced. Last but noc |esss, flvating algal
s, cecomiposieg al o near the: heaches,
and unusoad algal Blonms sy becope
intreasisgly| mmportant with' respect io the
sajiitary conditices.



Nature conservation in the Baltic Sea Area is related to a mul-
titude of activities such as

@ protection of the coastal strip, extending 100-300 m both sea-
and landwands from the mean water line, against increasing
pressure through anthropogenic impact caused by the building
of new roads, harbours, marinas, hotels, private summer houses
and camping grounds, and by intensive farming and forestry,

@ cstablishment and management of areas with high biediversity,
with habitats of migratory, endemic, rare or threatened species,
with important nursery and spawning grounds, with rare,
unigue or representative geological or geomorphological struc-
fures and processes, as ‘Baltic Sea Protected Areas’ (BSPAs)
under which the Contracting Parties have already adopted 62

gites in March 1994,

@ preservation of natural coastal dynamics, which reduces or even
excludes coastal defence measures outside human settlements,
acoepting also episodic flooding and erosion of cliffs as sedi-
ment suppliess,

@ proper management of coastal lapoons and wetlands which may
gzrve as important baffers for pollution of the Baltic Sea from
land run-off,

@ claboration of a 'Red Data Book' identifying the different Land-
scape types, biotope complexes and biotopes in the Baltic Sea
Aren as tonls 10 evaloate the threats to which habatats are
exposed, and

@ 1o collect, categonse and update information aboul threatened
i
species as a ‘Red List",

uring the first 15 years since

the signing of the Helsinki

Convention in £574, HEL-
M hos Become the main repional forum
far hundling envinrcomental issnes withis the
Convenliosal Areg. which was ai thal tise
restricted $0 the sea nmeas off (e nalsonal ler-
riterinl waters, However, this could mos stop
the cegoing [oss of babitals ond bictopes,
ned hence the permiment Shreat lo the hiodi-
yersity in many parts of the Balbe Sen, This
was one reasnn For . rvision of the convens
liom A new ke was included im the
revized Helsinks Convention sgeed in April
1892, Arache ©5 ol this new Converiion
ilabiss: T Lonfrecioeg Prirfter shall i
wilwally and joiniy ke alf appropnic
werrraes with i Ao he Baltic Sea Area
and i coastal evonyrten milsenced by the
Haiite S I evmerve patnl halins and
Brieloagdeeed ellvermiy and fo prodéel ecoivgd:
real MR Suel meagares ahall oleo e
fokerr L earer i e i susnaimable e
af namen refosrces Wit the Bafite Sea
Area, T dhis end the Codtercrieg Poanfies
il v ar adopring sulseguet fni-
nigpls confelning anproprigle puidelines
angd criteria " Hezee, nod cady the Balise Sey
itself &= new mcluded witkin the framework
if HELCOM, bt alsn lemesinial iolopes of
the Baltic Sen ceasts, o8 far a5 nifure con-
servilion aspects are concerned. The protec-
ton of habitats, species and ecological
processes, both marne and coastal, are
impoatant fools i e smprovemenl of the
Furture: enviroemental siguaton an the: Baltic

" !
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Jen Ares. Wil “Aricle 13 - Matore
Consmrvaton - and  Biodiversy™, enyiron-
menial wuck in the Balbo Sen has chanped
lo & different level, since if pow inclodes
nafure conservalion as an impartant toal,

For salecied species; he: present situaticn
Wi assmasedl a5 Follmws:

= More thas 30 spacies ol waler bands bresd
hang the cogsts of the Baltic Sea, ameag
them the common eidsr, pafted duck; red-
breasted menganier, redshank, sndpipen
hering gall, anctic and commeon em, and
the Black, razorhill &ad common gallemol,
Decreasing coatimingtion of (Eemselves
el their prey by cegancehlorines has
resulted in recent years in & higher repro.
ductive suocess. Butraphiction has alss kd
i an enheeced Food supply and was proba
bly enodher reason oo increasing populs-
ticts of some birds, e, the cornarnls
For diving sen binds, gill-vet fisheng 83 3
cantinuous threat. For instance. doring
| MH2-EE; about 25,000 birds ween accidentt-
cally caught by this mean in the sootk-pas-
en Ktiegat 0ol spills aro & polondial threat
bor the imprezsmve numbers of s2a hinds wis-
iermg in the Baltc Sea.

—The Baltic 5: is oae of the two Ewnpean
bregding amess for e [Ergest af the zms,
the Caspinn Tem, hostimz some 25 colones
and about 1300 salitary pairs. At the hresd-
ing sites, the presence of the Ameccan mink
eml cecasional pamste out-breaks can
ciuge problems In conirast, of the West
Africen winbering  sides, Bunting and
droraphts ans the préales) hreas.

— The white-lafled saple wag e fins)
species. asgociated with the Bahe Sea
aquatie: environment, whith experiesced
reproductian. problems dug $o- polleanes
amch as DOT and PCEs during the mid-
1950, Tt pock 15 wesrs after the ban of THIT
#0 moverse the negative effeczs; and snother
fen year bo retuen oo the srustion as i was
before the  high - consemts of  those
cogenachionines and distebances by man,
ieinding ilegal hunting, reduced e popd-
lation drastically. Before 1950, the nesting
suceess was Bbout T2 %, wilh an avernge of
15 fledplings per nest. Duoning the L
15605 nnd the 1570, these fpures dropped
w0 25 %oand 1.2 fledplings. Inrecent years,
ihe Baltic S populoticn of the white-tailed
engke his demenstmied the highest repoo-
ducteon rafés ol the o 30 vears (1994; 68
%) rmd hes reprined former Semitones.

Moxting success of the White-talled Eoghos in tha Ballbo roglon

= The commomunt 15 protahly the mos 52
cassfii] hird in the Balse Ses area in lemas of
PECOVETY al numben. Aler |."|:ir||:|_ el 4
near extinction during the 191h centucy, in
the 1540% the cormopeant refurnad and nes)
el for the first lime after its dissppesmnce,
During the 19804, the mumbes of hreeding
Birds in Dennark iscroased by 25 % par
year. However, during (he sardy 1560 tais
wrend  levelbed cur, and fhe cornoris
became claised s a pest & several sites,
since they conflict with the eoomomnie inier-
sl of fishermen.

— The dunlin 5 & fypical represestative of
wider species and & commeon bird in the
Baltic S=a eres, where the momber of hroed-
img sibes and beeeding paims foo D5 sub-
species Calidn alpina shingl during this
capbary has alarmingly decressed. In: the
bordefing coumtries, the situstion. of this
speccs i deseribed as cither “zndangered”
of "vulzerable’. The main regsons for the
deching in populntion dre habilal chinges,
L&, the decling of prazing pashires, doining
amdd culkivation, brat also serious threses from
crores and foxes,

= Followizg a hastory of decreasing popale-
tiong and geven: proboems with diseases and
oegeacehlodnes, resultieg B deleon and
utzring dedormetions lepding o serilisy, he
situgtion for seals in the Balte Sed
brnprcrving. Thee sorial susnber of grey s2als in
Swedish Finnish end Beomisn waters now
emounts to 33000 The Swedish popoletion
north of S9°M, Bor instance, has increesed
anmuedly by 12 % during [982-%4. During
1%38-95, the populstion of the Belic neged
eoel increased in the Gulf of Bothnis fram
about 2,300 1o 3,000 specimens, The com-
moa (harbour) seal stocks in the Babegnt
and Skaperrak hive now recoverad from the
phocine distemper virmr disease of 1988,
and the size of the stocks sow cquals that of

O (LN



e pre-dizesse times {aboutl 6500} Based
oq foliahle dete. which Bas Been gvaitable
since 1994, it is cstimabed {hat the pogpela-
oon of the karboor porpniss in the westem
pants of the Baltic Sen i =8,000. B is
Eelieved tiat the Baltic harbour porpoiss 15
genctically specific ond epemduces exclu-
amvedy within the Baltic Sea. Gill-net fishing
COMpeiscs 8 senons threat for this aexmel,
The proporiion of seals with iterine defor-
mation hos decreased fom about 36 % dur-
ing 1977-B 0 25 % for 1547-U3; However,
patkodogical changes in. mon-reprocuclive
organs, for cxemple in inlestines, arienes,
kidnezys and skin, still exist and the metali-
ty muie of voung seals in some areas i il
very kigh, 2. =51 % among grey seals i
the Sonthem Baltee Propes, and 35 % among
the sosthernmest. Swedish commen. sals,
The meidence of intestimal ksions has actue
ally ingmpsed during the lass S0 yesrs,
{her problems anse from the unrescived
conflict bebwesn (ke rising seal populaticn
20 the economig interests of fishennen,

= Introductron 4l alien, or non-idpenous,
spesies - alsa refemed tr s "hokigical pal-
lutiom’ - 1 & oo necenily recogtesed el
I mimne scosysieme Minnd Onganises
dlisperse by sl medis, B bema ooy
ilses hive incregsed the speed sed intensity
of this dispersal During this cenbary, at [esss
S0 new specses have been introdoced ieto
the Behic Sex bactuse of human activities.
The mals pan of these species kas emered
with ballast water or otinched (o the iulls of

shige, il specics hive: alsocbezn delibenile-
by intrduced, The specics-poor commm-
tie of the Balic S are probably mure sen-
sitive b0 introdections of aleen species thim
Kz in the moee specis-nch manne smes.
It i anteipated kat more species will be
erroduced in. the fuba beceiss of he
ITTEI5ES (0 STIppmg.

A few nlien species have become comerm
aml Bave affected the onigingl natural cam-
rrvunilies, [n the Betic Sea, (ke polychaeie
Mareszelieria Wity wis ind - Noudd in
15945 along the Gemmmn cagst, ind kas sance
st 1o bath: Sweden and Finlind {198
1t nhabils muddy Begfoms down 100& depth
of £l m and iy constilute up b0 almest [0
% of the mecrafuuns biceass Bs presence
rmipht affect natve species like dthes poly-
chigetes anid amphéipads. Other sucsessfal
anvading species o, for expnple, the Galf of
Fitkand are the hivalve Dreirena polimoe-

e il the ey skmsp Hesdimpans amomms
alg, Bolh species fisst appeaed during the
196405 in that area, but qne sill relatively
poarky siudied,

Arocy fish, the round gely i 8 suecess-
[l inviwder, ot This species was peohably
intrdoced with hellast water from the
Black Seaand Caspian Sea. Cecupying sim-
ilar meehies g5 for exemple. flounder, Hlack
gy and eclpout, the round:poby is expect-
o o compets withs these species. The bar-
nacle poase is a fuccessfal self-introduced
newenmer ti the Bellic fauma of breeding
bimds. Amwode nrameals, the American mink
i & good example of 2 defiberstz intmduc-
tcn wliich has eovercly sffected natural
camnmunities. Several ighads, serving as
nesting sites oo the Siockholm Arnchipelago,
liave recently experienced drastiz reductioss
ie the number of hreeding sen binls, proba-
By doz fo predution by mink.

TR

Murmber of grey
saals in varous



Hivers amnd
reaches of rivars
sUpporting
salmon rurd in
1IFa past (thin
ings] and pre-
Bam (Ihack

Ir|s)

Fish stocks and
diseases

o the i 1973:0%, 280 %

af the solal commercal Lish

el Catet (L5 10 =1 milton |
yei) consisted af cod, heneg and sprat,
This catch depends oo bl e fisbery elfur
and thee avelshle stocks. Cod 18 distrbuted
aver| b eatlre Baltie] Be dxcepl 1ke
Bothnan Bay, [n ihe Bolkean S il in
the Gulf af Fisland, the st of ood s
rather Fimibed, excese in pericds wills large
siocks. The mproduction of e demessal
aperies oo peeds o certain fevel of salnity
{=10-12 pso) and oxypes concenlreCions
1=1.5-2 cm? dim ) For seciessful feriilissdion
and survival of ezgs. Duz o fhe aieence of
effuctive. slt-weter inflows, from the ke
190005 1o 1943, the decp water inthe Ballig
Fraper, which Gallil such mimmum requine-

menly hay decreased drastically, Since

1584, Ahe cod sinck Bas decreased, from

bt AL fons tasinly oo fenth of hes
kel m 155203, This negalive reml wis
ampafied by anunjustibed inerense i the
fishery effon, Ahough the envirnmentzl
repraduclion conditions hive now canged,
further sepulitioes, aiming | low anoaal
eibcties aml minsmum length clisses, ae
teeded [ ernable s full recoverviof (he siock
and s sustaisable deyvelapment, For 1567,
Bwever, the Inlemationsd | Balic Sen
Flshery Commizian (IBSFCE s & hawed &
periad catich of VL ROKKD £ ooadl k= ihe Haliie
S,

Sprab and herring stocks have best inllu
enced both by clianging expoiladion | evels
and b the dramatic’ ludtnation i abun-

dunce of cod, their main predaion The fand-
inas of sprat decreased Eroon 200000 L in the
L'7ls to <5006 1 & the bexinming of the
1980, bot increised duringregenl yers
ploucer, U0 D0 7 (1990 The increase of the
slock daing the lest five yoacs | was colssd
by the decreasing mortility from peedilion
by lcod and 2 previcus peried with' o
colches. Bor 1909 0 spel-caich guota <l
SUETARKLE [ 14HIT; 5500000 1) 35 valid for the
Bt Sei.

The Fundings of herming i the: Balvg Sy
prict v Dmctitnled dunmeg he it desides
aroundl SO0 Jnn per yaar, Due to &
declinimg kel for hermng, e fishing
oty s estimimed & be al a compm-
fively, I el fior the Balte Proper aml the
Gl &l Bothniai: (20:25 %0, Together wilh
(e decling /o, this undesstilislico
Siused mn imerese of ke chiffirent socks
durng recent vz Conseggunily, for 1556
& cafch euots:of, SH0000 1 Far ihe: Rale
Proper s 1| 0GNE ) Toe the Gulf of Beghnia
wiak agresd withiz the JBSFC.

Patiieally reprodiisg 2il o Scks exisl
in about 30 sivers deessing | antn) the Gidl af
Bethni {12, ihe Ballic Poper 4 3] and the
Gl ol Binlund {61 AL the Beginning of this
cenfury, st stocks wene present in =100
rivers. Since many of those fivers kave bod
dammed. Fpuwning 2 norsery andis have
disappearsd. . To: compemsete,  heicheries
have been huilt cm many rivers and reaned
sincks are rokasoed w0 foed i the-sca, o pro-
vitle [weure: polentiol spawners. Presenchl
the slock af wald sulmoen (4-006 millson)
cosbilles only about 1R of e amduc-
tt Al reared smodes (5-0 malloal; Sines
1545, (he nervsl cotchiiof reared ond: wild
sabmon o sea By doftnes imd long lines j&
mirlher, sipbke! araime 30K | gl s
wyili |2 slghaly ineaang lendency. The
aneretse % die oot 3 phéc growth e
wid 3 higher mimbe o elesal sl
Since he beginning of the 155015, he catch
gecizas of | the IBSPC for sabmin lava beei
sepewise reduced, feony 67K HH) {l';"}!j ik
0000 {ndividuals) (107 B sell, e
bindiggs repeessil an exirasily hipl fhing
mrtality, with oidy <08 % (Galf
Bethniay and! 1% {Baltic Progery of the

‘atults Eanaging o |pet back oo telr fivers
|} for spawning.’ This! icredses: e sk hat

moeme of the naturally spaweing popalacions
miay be Aally wiped oul Teosoid this a
*Salmos Action Flan! and, for 1997, 2 mocs-



lriurm oo Dishing ofwild silmce have besn
g

The pruhll,:||| al |I|;:-:_r.-;u|s;_e; slocks ol the
naiurally spiw g slmon hes become
el plter the appesmance!of the M3 o
drame el was firet pharved i 1974, In
PO s syndeome cused high (5590 %)
moetalivhes & the affspring of salmnn
spianing n Swedish and. Finnishy rvers,
The oecurrence ol the syndrode was
degnangtratod i the) reseed figh but qnly
sl for the wild volk-ac fel There
heve heen seversd hypatheses about the
caisesaf this syndrome, e.g., appearance of
mew’ and synergistic effects of 'ofd® pome-
mirpanes, defeclive immung sysiems; o
chinpes in the pogy eompositioil, but no oo
hes ohtained peoof 50 far that thess feclors
art Emporant. The prognisis for the produc-
tivn of wikl smaolt im [%5G 05 pessimistc
wiih the somlbest snocks g nskoof extingtion,

The cel eniers the Baltic Bea s 'glose gel”,
Eroee Lo i ello g2l anil midures inba 4
wlver gml”; Ther ame pocisternationilly
agreed catch quodas o ony =bock manips-
mesn armnpsents for this specios, Tais i
because (he mabmmd silver pel leoves b
Bultiv Sea for fpmaning in he Sangasas S=
wter which it dies, Smee 1955, the first year
[or which Ehere ane refiable cilch i, e
ol calh b deceised sty
[robeet 2«6, R0 LS 0 <2 00000 1yt {154,
Ficroveses, e ard je felplide sk s
sdllinaled, gl tlia |:|||||in_-!'_ I'L_.'Lm:-. e alag
uncertm. The fewsasis: Fir ke decnsse b
unkninwi. The niinber of glass esls armving
i che Balric St seemead g have deceased,
This may be dus(lo e eels spawning bl
alan hecaise of ehpnpes in the cinculalicg of
thie Mieeth siknge Oeean which could e
vest & higher feturn guota by relocating the
larvaz Borens boannther se ses. However,
inflienees afi & kigher fighing  prossare
resulting:in & recruibment everfishing hevo
hestn consdened & the most prohebds redsan
far the: decling.

The annual leeding: of the Mooway [obeser
in, the Eetieail decrogset from 200001 in
L4l < JIHET £ in 1993 and 1594 Then:
are na relinble estimates of the Inbsier stock:
but the decline was relited to- more fre-
quenll¥ pecurmng oxypen deficiencies i e
botgom waers of Lhis area.

Mumemus sedentary and mipratoey fish
B ceh fre pammuh Far e ekl witkees
of ihe Bafte S Evtmopesciiion imd the
presence al S0 contminanls may inli
et heir spacies| sompostion, repesdoc.
tan bealagy and mmgriocy hahils The sizs
of (hetr sicks may serve as indicisar for the
depree of the Il or naneeal toatimizant
feul AL & Tiew sites such kisd ol sbedhes
haie b Fl}rfl}rm[ﬂ dar A i PEOp AL
Hiwenr, for e majorily’ of| te! codsel
areiy of the Balte Sed, relighle infansaies
ot socks: landings, healch eondickns ebe. of

ciimmercsl and other coastal fish speris s
sl missme,

The occumenee of diseass and piansiles
an Fish From e Baltic S (5 fregquenily a
maller of tomcrm [ur the |||||||||.'. fiey Tom e
st JRHY) lish vansumers. Ther rﬂ:l.':lll.'u:_'-:
o rannmic |oeesanil s olien congids
ered (o reflect the stabd ol D misie eivis
ronteil In foumdes, the vieal lamphooysis
disese deoarad im 538 % af animali 220
il with & cless dt:rt'JHf.'.x h|l.1.|.|:|l trenl
fram the whesteen w0 the eastiem pists of e
Behic Sea. The previlatce of this discase
inzreased during Y9863, In Aoander, fve
eodales may abso necur wilh prevalenges of
2 0 T anieal lenpihs 220 om, ce even df
Eiigh o L% for animal longths =30 cm, as
for exuraks those ofserdsd in the' Finmish
comilnl waters. Beeteral siin akers wene
ceeered inup ! 1205 of the Roanders.
Bl dizeases increased from the westem (o
the north-eastem ports of the Ballio Sea.

The mist easily entemully visinle disease
af Buliie codd 5 the buctenil skis ulesr For
cafferenl siles; prevaknces between 15-%
aml AlF-%: huve bess desiribed, however,
with o generml jeredency o decrease from

Ehe 1580 B0 the 1590: Eher diseases, such
dfe sk skl el o fommrties anid predilo-
e, s in el with <175 Aldugh
there |E na (pparest lempired (e, severml
exlermal wsihle Flries | ore |n:|in|:.' m
coil Ty the soulh westiarm parls of e
Padiic Sea wath 300 4%

Bliring the past 00 vsins, | the missdic
peitfilile Arnisakis s pp., 2 smee 1990, the
|.'||i.-:||:|li|.' cauzad e the ||u:|:|-:i|.|.' [ITIEY
Tehnliyessbowa app. Bave been the sibgect af
maity seodies an héering in' the Ballie: See
Armduskds spp, (81 et bpled o the spring-
spawning Berrng slock west of Boenholi
CIRETAE 3045 Tk “The  prevaloncd
reretsed with s (age], withodt d pnili-
ot penvponal e d. Basr of Bonbalm, aho
prevalences crop o<l % Ensumner 15490,
TelflSophonks sppcansad massive mernl-
fligs of e spnng-Fpawning hemisg along
the Swedish comst. The: 'neal’ Balls bemng
sincks, however, ez, from the Calfs of
Einlund and Riga, showed very ko previ:
Bences Meamihale, the heming! o west ol
Homisolm bave rescocred frome (his: pimi-

wile
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