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1. SAMMANFATTNING AV PROJEKT OCH RESULTAT

Projekt

I denna rapport beskrivs en verksamhet
med milj66vervakning i de Oppna
havsomridena runt Sverige, fran Katte-
gatt till nordligaste delen av Bottenha-
vet. SMHI utfor arbetet pd uppdrag av
Naturvardsverket, eftersom verksamhe-
teningaridet nationella programmet f6r
o6vervakning av miljokvalitet - PMK.
Storre delen av resultaten ¢verldmnas
som ett svenskt bidrag till Helsingfors-
kommissionens program for 6vervakning
av Ostersjons marina miljo (BMP - Baltic
Monitoring Programme).

Overvakningen utfors genom att prover
insamlasunderregelbundna expeditioner
i Kattegatt, Oresund, Ostersjon och
Bottniska Viken. Fysikaliska, kemiska
och biologiska parametrar bestims i
vattenprover, bottenfaunan studeras i
sedimentprover och prover fran fisk och
mussla insamlas for bestdmning av olika
miljogifter.

Arbetet utfors helt integrerat med den
lopande oceanografiska verksamheten
vid SMHI. Genom detta blir resultaten
av SMHIs eget undersokningsprogram
tillgangliga for miljoovervakningen.
Darfor innehéller denna rapport betyd-
ligt mer information 4n vad PMK finan-
sierar.

Resultat

Vintern 1989-90 var mycket mild; det var
faktiskt den fjarde osedvanligt milda
vintern i rad. Utbredningen av havsis
var liten i de svenska farvattnen. I stort
sett var det bara Bottenviken som var
istickt och och detta isticke brét upp
cirka tva veckor tidigare &n normalt.

Borjan av 1990 var varm, blasig och ne-
derbordsrik, speciellt i sydsverige. Varen
kom tidigt och var varmare 4n normalt.
Fran och med maj blev viadret instabilt
och sommaren var sval och ostadig.
Hosten var nederbordsrik men lugn,
medan ddremot december var blésig och
mild.

Temperaturen i havsvattnet blev darfor,
liksom under 1989, hogre d&n normalt
under hela eller nistan hela dret och
mest mérkbart under vinter- och host-
manaderna. Temperaturerna har inom
hela havsomradet legat ca 1 - 3 °C hogre
an langtidsmedelvirdet for perioden
1979 - 89.

Oxygenforhallandena 1 Kattegatt visade
aterigen en tillféllig nedgdng i den syd-
ostra delen under sensommar och tidig
host. Trots att hosten var ovanligt lugn
och omblandningen i vattenmassan re-
lativt liten atergick oxygenhalterna till
normala virden och ndgon riktigt utbredd
oxygenbrist uppstod inte. I storadelar av
Ostersjon fortsatte dock de daliga oxy-
genforhiallandena i djupvattnet under
hela aret. Inte heller under 1990 intraf-
fade nagot betydande infléde av oxygen-
rikt vatten som kunde ventilera djup-
bassdngerna. I Bornholmsbassédngen
fanns svavelvite i ett tunt skikt (med
forgrening in i Hanébukten) vid bottnen
under hela dret med undantag for
augustiexpeditionen. I Gdanskbéickenet
ar skiktningen nu borta och inblandning
av oxygen har kunnat ske fran ytlagret,
vilket haft en positiv effekt pd botten-
vattnet. I den 6stra Gotlandsbassingen
ar det nu mer dn 13 ar sedan det senast



fanns oxygen i bottenvattnet. I motsats
till detta har badde norra centralbickenet
(med Landsortsdjupet) och djupomradet
mellan Gotland och fastlandet varit helt
fria fran svavelvite under aret.

Narsalternauppvisadeingaovanligaeller
oviantade variationer under aret. Under
vinterperioden fanns fosfat och nitrat i
ytvattnet i normala halter, som i sam-
band med primérproduktionen under
védren gick ned till laga eller knappt
matbara nivaer, for att sedan pa nytt
stiga under hosten.

Analyserna av petroleumkolviten visar
att halterna under varen 1990 var over-
lag ndgot lagre édn halterna under 1980-
talet, vilket tyder pa att belastningen
med oljeféroreningar inte genomgatt
ndgra pétagliga férdndringar. Vid
hostexpeditionen var halterna laga i
ytan medan de p4 10 m (och 30 m) djup
var genomgédende hoga eller mycket hoga
inom hela havsomradet. Anledningen till
detta har inte kunnat faststallas, men
det torde inte rora sig om kontamination
av proverna.

Stig R. Carlberg
Programansvarig for PMK vid
Oceanografiska laboratoriet

SUMMARY OF THE PROGRAMME AND ITS RESULT FROM 1990

The project

This report describes a project for
environmental monitoring in the sea areas
around Sweden, from the Kattegat to the
northern part of the Bothnian Sea. SMHI
carries out this project based on a
contractual arrangement with the Natio-
nal Swedish Environment Protection
Agency (SEPA) and the project is part of
thenational programme forenvironmental
monitoring (PMK). The greater part of the
results from the project described here is
also reported as a national Swedish
contribution to the Baltic Monitoring
Programme (BMP) of the Helsinki Com-
mission (HELCOM).

The monitoring is carried out through a
number of regular cruises in the Kattegat,
the Sound (Oresund), the Baltic Proper
and the Gulfof Bothnia. Physical, chemical
and biological parameters are studied in
water samples, zoobenthos is studied in
sediment grab samples and samples of fish
and mussels are collected for the determi-
nation of harmful substances.

The work is entirely integrated with the
regular oceanographical programme of
SMHI. By this arrangement the result of
the SMHI programme is made available
also for the national monitoring. Conse-
quently, this report contains a lot more
information than is really financed by the
SEPA monitoring budget.



Results

The winter of 1989 - 90 was very mild; it
was in fact the fourth mild winter in
sequence! The sea ice cover was small; By
and large, it was only the Bothnian Bay
that was covered and this ice broke up
about two weeks earlier than usual. The
first part of 1990 was warm and windy
and yielded at lot of precipitation,
particularly inthe southern part of Sweden.
The spring was early and warmer than
normal. In May and later the weather was
more unstable and the summer had
changing weather and somewhat low
temperatures. The autumn started as calm
and rainy, but ended in December as mild
and windy.

The temperature of the sea surface layer
was higher than normal most part of the
year, just as it was in 1989. Infact, the
temperatures were 1- 3 °C above the long
term mean value for the period 1979 - 1989
in the entire area.

The oxygen conditions in the south eastern
Kattegat once again turned into an
unfavorable situation in late summer and
early autumn. However, despite the
unusually calm autumn with only weak
mixing of the water masses the oxygen
concentrations increased again and the
situation never was serious. Also in the
Baltic Proper the bad oxygen situation in
the deep water prevailed in several basins
the whole year. No major inflow of oxygen
rich water occurred to ventilate the deep
basins. In the Bornholm Basin hydrogen

sulphide was present under the halocline
(with an extension into the Hané Bight)
the whole year with the exception of the
August cruise. In the Gdansk Basin there
is no longer any stratification and oxygen
18 mixed into the water from the surface
layer. This has improved the conditions in
the bottom water. However, in the Eastern
Gotland Basin hydrogen sulphide has been
present in the bottom water for more than
13 years continuously. The Northern Cen-
tral Basin, including the Landsort Deep,
and the Western Central Basin were free
from hydrogen sulphide the whole year.

Nutrient conditions did not show any
remarkable or unexpected changes during
1990. During the winter period phosphate
and nitrate were present in about normal
concentrations, which decreased to near
detection limit during the production pe-
riod in the spring and early summer and
then increased again during autumn.

The analyses of petroleum hydrocarbons
showed slightly lower concentrations for
the spring as compared to the results from
the 1980-ties. This indicates that the load
of oil pollution of the Balticand the Kattegat
had not changed significantly. However,
theresults from the autumn sampling were
strikingly different. Although the surface
samples showed normal concentrations the
results from 10 m (and 30 m) were higher.
The reason for this could not be identified
but it is unlikely to be a contamination of
the samples.

Stig R. Carlberg
Head of monitoring activities



2 VERKSAMHETSBERATTELSE

2.1

SMHI bedriver en omfattande observa-
tionsverksamhet betridffande havet och
havsmiljon, bl.a. genom regelbundna
fartygsexpeditioner i alla havsomraden
runt Sverige. Inom SMHI ar det Oceano-
grafiska laboratoriet i Géteborg, som an-
svarar for dessa expeditioner. For detta
disponerar SMHI erforderlig tid pa
Undersokningsfartyget Argos, varsredare
ar Fiskeristyrelsen. Laboratoriet har be-
drivit denna verksamhet i olika former
sedan 1948, da Fiskeristyrelseninrittades
(laboratoriet var under tiden 1948 - 1985
en del av Fiskeristyrelsen). Laboratoriets
foregédngare startade sin verksamhet i
bérjan av 1900-talet.

Programmet for miljokvalitetsovervak-
ning - PMK - ar ett nationellt program for
att beskriva den yttre miljon, uppticka de
forandringar som intraffar dar, samt for
att beskriva och forklara forandringarnas
orsaker, effekter och dessas betydelse for
miljon. Programmets marina del ar sam-
tidigt en del av det gemensamma moni-
toringprogrammet for Ostersjéns marina
miljo, som de sju strandstaterna byggt
upp inom ramen for Helsingforskommis-
sionen. Detta program kallas for Baltic
Monitoring Programme och bendmns i
denna rapport som BMP. Syftet med detta
samverkande program ir att man genom
den gemensamt framtagnainformationen
skall kunna fa en vésentligt béttre over-
blick av miljosituationen &n vad nagot av
landerna har resurser att skaffa sig pa
egen hand. Genom att man dessutom ge-
mensamt gor utvérdering av resultaten
fran BMP, nar man lingrei samforstand
betraffande de slutsatser som undersok-
ningsresultaten ger underlag for.

ALLMANT OM ORGANISATION OCH ADMINISTRATION

Statens Naturvardsverk dr huvudman for
PMK, men stérre delen av programmet
(som alltsa omfattar badde luft, mark, sjoar,
floder och hav) genomfors pd kontrakt
med olika myndigheter eller universitets-
institutioner. En forutsidttning dr d4 att
dessa redan har sddan struktur och
basverksamhet att de kan genomfora
dtaganden inom PMK pa ett siatt som ar
rationellt och kostnadseffektivt for stats-
makterna.

SMHI arbetar med PMK- verksamhet
inom tv4 olika delprogram pd uppdrag av
Naturvardsverket. Det storsta ar utsjo-
verksamheten, inklusive vinterprovtag-
ning franisbrytareiBottniska Viken, som
denna rapport handlar om. Det andra
programmet avser kompletterande prov-
tagning med hjalp av Kustbevakningen.
De prov som Kustbevakningen samlar in
analyseras av SMHIs laboratorium i
Norrkoping. Resultatet frian dessa
provtagningar rapporteras i en separat
publikation, men alla resultat har ocksa
varit tillgangliga for utarbetandet av
denna rapport.

Enligt uppdraget skall SMHI "i ett
utsjoprogram for 6vervakning av den
marina miljon genomféra provtagning och
analys omfattande fysik, kemi och biologi
samt provtagning for miljogiftsanalys vid
tre expeditioneri Kattegatt, femiOresund,
tvaiOstersjonoch fyraiBottniska Viken.”

Detta atagande som SMHI har gentemot
Naturvardsverket innebéar att verksam-
heten dr heltintegrerad medlaboratoriets
ordinarie verksamhet betraffande expedi-
tioner, analyser, datahantering, utvirde-
ring, internationellt samarbete etc.



Laboratoriets basverksamhet ar pa detta
satt en forutsattning for att delprogrammet
inom PMK skall kunna utforas till en lag
kostnad.

Det stationsnit somlaboratoriet anvénder
for sina observationer visas i figur 1. De
kraftigt markerade punkterna ér gemen-
samma fér PMK och laboratoriets regul-
jara program. De ovriga punkterna é&r
enbart for det senare programmet. De
olika parametrar som studeras, liksom

Verksamheten under 1990.

Monitoringverksamheten har under hela
1990 bedrivits i normal omfattning enligt
kontraktet.

Under tiden februari - juni samarbetade
SMHI med en rad andra marina institu-
tioner och myndigheter inom en forstérkt,
planktonovervakning i Kattegatt och
Skagerrak. Merparten av arbetet finan-
sierades med extra medel frin Natur-
vardsverket och samarbetet, liksom rap-
portering till massmedia och allménhe-
ten, skottes av en sarskild sambandscen-
tral vid lansstyrelsen i Goteborgs och Bo-
hus léan. Detta rapporteras i avsnitt 4.2.

Vid halvéarsskiftet overfordes samord-
ningsansvaret for Kustbevakningens
PMK-provtagningiVisterhavet till SMHI
Norrképing, som sedan ldnge administre-
rat motsvarande provtagningariOstersjon
och Bottniska Viken.

Upprustningen av den kemiska analys-
verksamheten har fortsatt vid laborato-
riet; under aret investerade SMHI i ett

antalet prover som tagits av varje slag
inom PMK-verksamheten, finns forteck-
nade i tabell i avsnitt 2.2.1 nedan.

Den &rliga rapporteringen till Natur-
vardsverket bestdr alltid av tvd delar; dels
denna skrivna rapport med bearbetade
resultat, dels av magnetband och pap-
persutskrifter med oceanografiska och
biologiska grunddata. Dessa data sdnds
till Naturvéardsverket i samband med or-
dinarie rapporteringstillfille till Helsing-
forskommissionen under varen.

automatiserat system for analys av
nérsalter. Detta skall efter inkérning dels
rationalisera analyserna, dels ytterligare
hoja analyskvaliteten.

Under aret har mycket arbete lagts ned
pa att bygga upp den oceanografiska
databaseni ett ldtthanterligt systemi den
MikroVax-dator som laboratoriet forfogar
over.

Analyser av prover for bestimning av
fytoplanktons primérproduktion (scinti-
lationsbestdmningar) har, liksom under
1989, utforts vid Kristinebergs Marinbio-
logiska Station.

SMHI vill tacka Naturvardsverket for
uppdraget och det direkta finansiella bi-
draget; Fiskeristyrelsen for gott samar-
bete och for anvdandningen av U/F Argos;
samt befil och manskap pa U/F Argos for
gott kamratskap och all hjilp under det
gangna verksamhetsaret. Vi tackar ocksé
Kustbevakningen och Sjofartsverket, och
méinga personer dér i befdl och manskap



pa bevakningsfartyg och isbrytare, for all
hjdlp i samband med provtagningar. Vi
tackar ocksd Odd Lindahl vid Kristine-
bergs Marinbiologiska Station for arbetet
med scintillationsbestémningarna.

REPORT OF THE ACTIVITIES

Slutligen vill forfattarna till denna rap-
port tacka Anita Taglind for all hjalp med
ord- och textbehandling, ritning av figurer
och slutredigering av rapporten.

ORGANIZATION AND ADMINISTRATION

SMHI is responsible for oceanographic
studies of Swedish sea areas in general.
This is done i.a. by regular oceanographic
cruises carried out by the Oceanographical
Laboratory in Goteborg. The laboratory,
and its predecessors, have been active in
this field since the beginning of the
twentieth century. Forthe cruises ship time
is granted aboard the R [V Argos, which is
commissioned by the National Swedish
Board of Fisheries.

PMXK - the programme for environmental
monitoring - is a national responsibility for
the National Swedish Environment
Protection Agency (SEPA). Theprogramme
elements are studies of air, soil, wildlife,
fresh waters and marine waters. A large
part of the marine programme forms the
Swedish contribution to the coordinated
Baltic Monitoring Programme (BMP) of
the Helsinki Commission for the Protection
of the Baltic Sea Environment (HELCOM).
The aim of the BMP is not only to monitor
changes in the Baltic Sea environment, but
also to provide information for evaluation
of the health of the Baltic Sea to an extent
that no single country can afford.

SMHI carries out the open sea part of the
PMK for SEPA on a contractual basis. As
the monitoring work is carried out fully

integrated with the regular activities of
the Laboratory concerning field cruises
(with research vessels, coast guard patrol
vessels and ice-breakers) analyses, com-
puter support, evaluation etc., this is a
very cost-efficient arrangement.

According to the contract SMHI has to
carry out physical, chemical and biological
sampling and analysis connected to three
cruises in the Kattegat, five cruises in the
Sound, two cruises in the Baltic and four
cruises in the Gulf of Bothnia.

The station network is shown in figure 1,
where the bigger dots designate stations
which are in common for PMK and the
basic programme of the Laboratory,
whereas the smaller dots are for the last
category only. Theparametersincludedin
the programme, as well as the number of
monitoring analyses carried out arelisted
in the section 2.2.1 below.

The annual report to SEPA consists of two
parts, this written report and the actual
data. The latter are compiled on magnetic
tape and paper print-outs, which are
delivered before 1 May every spring when
official reporting has to be made to the
HELCOM Secretariatconcerning the BMP.



New activities in 1990.

Also during the spring and early summer
of 1990 SMHI participated in a special
programme for monitoring of plankton
blooms in the Kattegat and Skagerrak
areas. This programme was supported by
special funds from the Environment
Protection Agency. A short description is
given in section 4.2 of this report.

The monitoring has been performed to the
extent contracted for 1990.

There has been a continuous effort to
strengthen the chemical analytical work.
In 1990 SMHI invested in a continuous
flow analyser for nutrients in sea water.

2.2 FALTVERKSAMHET

2.2.1 Expeditioner

Under det gangna aret har de oceano-
grafiska undersokningarna genomforts
enligt planerna. Under perioderna 5-21
juni och 9-15 september deltog laborato-
riet 1 det internationella projektet
"SKAGEX”, som under den forsta perio-
den dven strackte sig ut i Nordsjon. SMHI
har ocks4, i anslutning till expeditionen i
augusti - september, deltagit i en
interkalibrering i Visby 27-31 augusti
anordnad av Helsingforskommissionen.
I Bottniska viken har provtagningen ge-
nomforts tvd ganger med isbrytare, pa
samma sétt som under foregdende ar.

After an initial period this equipment will
increase the analytical quality and at the
same time make the analyses more cost-
efficient.

Also during 1990 a lot of efforts have been
spent by SMHI to create the oceanographic
data base at the MicroVax computer at the
Laboratory.

Scintillation analysis of samples for studies
of phytoplankton primary productivity has
kindly been provided through a cooperation
agreement with Dr. Odd Lindahl at the
Kristineberg Marine Biological Station.

Stig R. Carlberg

Under februari-juni gjordes i samarbete
med andra myndigheter och institutioner
en samordnad intensiv insats utover det
reguljaira PMK programmet i Visterha-
vet, for att overvaka plankton-blom-
ningarna. Atta av de tolv extra expeditio-
ner, som SMHI svarade for, genomfordes
med SMHI's eget fartyg U/F Sensor. SMHI
har ocksa pé uppdrag av bohuskommu-
nernas vattenvardsforbund genomfort ett
program for kustvattenkontroll i sédra
halvan av Bohuslin en gédng varje manad.



Sammanstillning 6ver genomforda expeditioner.

Tid Fartyg N SKI K ORO BV
0122-0201 Argos X x x* x
0226-0301 Argos x xe

0417-0423 Argos x x  x% x*

Feb-maj Sensorf X x

0514-0516 Frej x*
0514-0529 Argos x* x* x* @ x*
0605-0621 Argos X X X ‘
0820-0826 Argos x x* x
0905-0907 Argos X

0924-0927 Argos X X X
1105-1128 Argos x x x* x* x* x*
1204-1207 Ymer x*

Forkortningar som anvéands: N (Nordsjén), SK (Skagerrak),
I (Idefjorden), K (Kattegatt), OR (Oresund), O (Ostersjén),
BV (Bottniska viken).

Anmaéarkningar:

* = PMK

f = Forstarkt 6vervakning av planktonblomning, sammanlagt 10 expeditioner.
z = Forstarkt 6vervakning av planktonblomning

- Nedan foljer en sammanstéllning 6ver antal prov som tagits under dret och antal
analyser som gjorts ombord eller pé laboratoriet i land. Siffrorna inom ( ) ar det

totala antalet, 6vriga inom PMK.

Besokta stationer: Argos 775, 6vriga fartyg 229 stationer.

CTD 0 (345) Totalfosfor 986 (5804)
Temperatur 1123  (9063) Totalkvive 1005 (5967)
Salthalt PSS78 1114 (8296) Alkalinitet 869 (1464)
Oxygen 1066 (6884) Humus/Lignin 332 (906)
Svavelvite 17 (119) Klorofyll 368 (423)
pH 849 (1372) Zoobenthos 62 (62)
Fosfat 1047 (7428) Priméarproduktion 304 (304)
Silikat 997 (6258) Petroleumkolviten 106 (106)
Nitrit 987 (6450) Fytoplankton 128 (182)
Nitrat 1017 (6648) Zooplankton 77 77
Ammonium 994 (5969) Partikulirt kol 0 (337



Laboratoriet har dessutom svarat for insamling av biologiska prover (fisk och skorv)
fran atta lokaler sammanlagt. Proverna har 6verlamnats till Naturhistoriska Riks-

museet for vidare behandling.

Regular cruises

All oceanographic cruises were carried out
according to the plans. During the periods
June 5-21 and September 9-15 SMHI
participated in the international
"SKAGEX experimentof ICES. SMHI also
participated in “The Third Biological
Intercalibration Workshop™ held in Visby
August 27-31 within the framework of the
Helsinki Commission. Consequently the
cruise in August-September was divided
into two parts. In addition to the regular
PMK programme intensive efforts were

made during February-Junein cooperation
with other institutions and authorities to
monitor algal blooms in the Kattegat and
Skagerrak area. As during previous years
additional sampling was carried outin the
Gulf of Bothnia from two ice-breakers.
The first table above shows the expeditions
carried out. The second table gives an
overview of the number of samples analysed
aboard or in the laboratory ashore. The
numbers within ( ) are the total numbers
and the other ones are the number of PMK
samples.

2.2.2

I Bottniska viken togs vattenprover (hy-
drografi och nérsalter) pa stationerna F2,
F9, BO3, F16, US2, MS2, SR1A och F64,
14-16 maj och pa F64b, F26, F16, US2,
US5b, BO3, F9 och F2, 4-7 december frian
statsisbrytarna "FREJ" och "YMER" .
Provtagningen utfordes av personal fran
SMHI Norrkoping under isbrytarnas or-
dinarie resor. Rutinerna foljde program-
met for PMK-kust och proverna analyse-
rades i Norrképing.

Under 1990 utforde Kustbevakningen
provtagningar vid 48 tillfdllen pa vistkus-
ten. I Skagerrak bescktes A13, en station
SWHallo. I Kattegatt besoktes stationerna
SW Vinga, Fladen och Anholt E. Den
maénatliga provtagningen omfattade hy-
drografi och nérsalter. Under det andra

Provtagning fran isbrytare och genom Kustbevakningen

halvaret utfordes ocksa provtagning (en-
dast hydrografi) vid Hallsundsudde.
Samarbetet inom PMK mellan SMHI och
Kustbevakningen administrerades under
forsta halvaret fran Oceanografiska labo-
ratoriet betriffande vastkustdelen, dar-
efter overtogs det av SMHI Norrkoping
som ocksd administrerar Ostersjodelen.
Oceanografiskalaboratoriet utforde ca 800
analyser och SMHI Norrkoping ca 600
analyser med avseende pa salinitet, oxy-
gen, fosfat, totalfosfor, nit-at, totalkvave
och silikat pad de insamlade kustbevak-
ningsproverna fran vistkusten.

Resultaten har inrapporterats till SMHI i
Norrkoping dir de sammanstélls och pu-
bliceras i HO-serien.



Sampling from ice-breakers and the Coast Guard

In the middle of May and in the beginning
of December sampling was made from the
ice breakers "FREJ and YMER" as in
previous years. All sampling was carried
outon the same network of open sea stations
as the Coast Guard occupies in the Gulf of
Bothnia. The routine work followed the
PMK-Coast Programme and the samples
were analysed by the SMHI laboratory in
Norrkoping.

During 1990 the Coast Guard made 48
samplings in the Skagerrak (one station)
and the Kattegat. The monthly sampling
concerned hydrography and nutrients.

This partofthe cooperation between SMHI
and the Coast Guard withinthe monitoring

2.2.3 Miljogiftsprovtagning

programme was administrated during the
first half of the year from the Oceano-
graphical laboratory. During the second
part of the year the responsibility was
transferred to SMHI Norrkoping from
where the corresponding programme for
the Baltic is administrated. The Oceano-
graphical laboratory performed about 800
and SMHI Norrkoping about 600 analyses
of salinity, oxygen, phosphate, total
phosphorus, nitrate, total nitrogen and
silicate in the water sampled by the Coast
Guard.

The results from the entire Coast Guard
sampling programme are published by
SMHI in the HO-series.

Lotta Fyrberg

Fisk for miljogiftsanalys har, liksom tidigare, insamlats under hosten fran fdljahde

lokaler:

AR o

10

Stromming frdn Harufjdrden i Bottenviken

Stromming och torsk fran Angskérsklubb i Bottenhavet
Strémming fran syd Landsort i Ostersjon

Sill fran Utlingan i Ostersjon

Torsk fran sydost Gotland i Ostersjon

Sill och torsk frén Fladen i Kattegatt

Sill fran Vaderoarna i Skagerrak



Antalet insamlad sill/strémming hari ar
utokats fran 200 till 300 per lokal péa
grund av att materialet for 1990 &ven
skall analyseras med avseende pd dioxi-
ner.

Sillen fran Vaderéarna och Fladen har
insamlats med fiskeriundersoknings-
fartyget Argos av personal frén fiskeri-
styrelsens havsfiskelaboratorium. Torsken
frdnFladen har fingatsav Alvar Jocabsson
pa statens naturvardsverk. Ovrigt mate-

Environmental contaminants.

rial har, anskaffats av fiskerikonsulenter
och yrkesfiskare. Fisken har for vidare
behandlinglevererats till Naturhistoriska
Riksmuseet i Stockholm.

Insamling av skorv (Saduria entomon)
utfordes med bottentral i november vid
station F18 i norra Bottenhavet. Tva
tradldrag om vardera ca en halvtimme gav
sammanlagt ett 40-tal skorvar. Materia-
let har levererats till Naturhistoriska
Riksmuseet i Stockholm.

Sampling of fish for determination of harmful substances has been done from seven
areas and delivered to the Museum of Natural History in Stockholm.

NSO NN

The fish from the localities 1-5 were
obtained from local fishermen whereas
research staff caughtthe fish from localities
6-7.

The sample size for herring has been
increased from 200 to 300 specimens per
station since the programme has been
expanded for 1990 to include determina-
tion of dioxines.

Herring from Harufjarden in the Bothnian Bay

Herring and cod from Angskirsklubb in the Bothnian Sea
Herring from S Landsort in the Baltic Proper

Herring from Utldngan in the Baltic Proper

Cod from SE Gotland in the Baltic Proper

Herring and cod from Fladen in the Kattegat

Herring from Vdderoarna in the Skagerrak

In Novembersampling of Saduria entomon
was performed with bottom trawl on sta-
tion F18 in the northern Bothnian Sea.
About 40 specimen were caught. The mate-
rial has been delivered to the Museum of
Natural History in Stockholm.

Bengt Yhlen
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2.2.4 Primérproduktion och klorofyll

Under 1990 har de i PMK ingdende
primérproduktions- och klorofyllstatio-
nerna besokts, Kattegatt tre ganger och
Ostersjon-Bottniska viken tva génger.
Kattegattstationerna besoktesiapril, maj
och november, Ostersjén och Bottenha-
vet-Bottenviken i maj och november.

I slutet av augusti genomférdes en biolo-
giskinterkalibreringiVisby med avseende
bl.a. pa primérproduktion och klorofyll (se
dven avsnitt 2.4). Dar samtliga Ostersjo-
stater deltog.

2.3 DATAVERKSAMHET

Laboratoriets datorsystem har upp-
graderats fran den tidigare MicroVax 2000
till en storre i serien microvaxar; en
MicroVax 3100. Denna &r ca 4 ginger
berakningssnabbare och har 12 Mbyte
internminne med tvd skivminnen med
korta accesstider, ett p4 105 Mbyte och det
andra pa 665 Mbyte. Dataférbindelsen
mellan laboratoriet och vaxsystemet i
Norrkoping skall forbéttras genom en ut-
byggnad av den svagaste delen i lanken
som visat sig vara forbindelsen mellan
laboratoriet och den regionala véder-
prognoscentralen pa Landvetter flygplats.

Arbetet med att ta fram en databas i
Mimer &r nu fardigt och samtliga data
som legat pd Oceanografiska institutio-
nens dator har nu konverterats och
overforts till laboratoriets egen dator. In-
stansning av nya data gors tills vidare
fortfarande p4 institutionens dator i van-
tan pa att ett instansningsprogram fér-
digstalls. Fardiga konverterings- och
overforingsrutiner mellan datorerna gor
det dock latt att komplettera Mimer-ban-
ken med nya eller rattade data.
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Primary Production and Chlorophyll

During 1990 studies of primaryproduction
and chlorophyll were carried out on all
stations according to the monitoring
programme including those of the BMP.
Sampling was done in the Kattegatt in
April, Mayand November and inthe Baltic
and the Gulf of Bothnia in May and No-
vember. By the end of August there was a
biological intercalibration workshop in
Visby, where all the Baltic states were
represented (see also section 2.4).

Eva-Gun Thelén

Ett omfattande utvecklingsarbete med att
ta fram st6d- och tillampningsprogram for
databasen aterstdr nu. Listprogram med
olika sokmojligheter skall finnas for att
laboratoriets rutinméssiga datarappor-
tering skall kunna fortlopa som hittills.
Dessutom kommer som en foljd av
databankens ansenliga innehéll stor vikt
att léaggas vid skapandet utforliga inven-
toryprogram.

De program som for nérvarande finns
fardiga ar sokprogram for att extrahera
data till sekventiell fil (fér vidare bear-
betning i grafik- eller statistikprogram i
persondatorer av olika fabrikat) samt ett
inventory-program. Dessutom finns mdj-
ligheten att soka i databasen med QL-
fragesprak. Utveckling av nya program-
moduler sker liksom tidigare i 4GL-
verktyget Mimer/SD.

Det kommande instansningsprogrammet
skall goras for PC-miljo dd detta gor det
mojligt att anvidnda ett och samma pro-
gram pé olika arbetsplatser.



DATALAGRING

Under det gangna aret har databanken kompletterats med 1990 ars data fran Argos,
Sensor, Svanic, Nereus, Arne Tiselius, kustbevakningen och isbrytare.

Databankens innehall:

data frén svenska forskningsfartyg 1902-90

” ” ”? kustbevakningen 1970-90

” ” 7 isbrytare 1983-90
data fran utldndska forskningsfartyg 1902-89
BMP data 1979-88
data fran Borno filtstation 1909-11, 1930-89
(inga mitningar utfordes 1912-29)
KMBS’s métningar vid stationen Alsbiack 1978-89
klorofylldata 1979-90

Forutom innehéllet i databanken finns separata delsystem med foljande data:

CTD-data 1978, (79), 80, (81), (83), 84-90

(4rtal inom parantes anger att data enbart till vissa delar 6verforts till
ND-systemet, resterande data éar lagrat med BCD-kod pd kassettband)
CTD-data fran havsfiskelaboratoriets expeditioner 1978-90

(vissa ar ej kompletta, se anmérkning ovan)

strommaétardata 1974-84

(endast vissa stationer upplagda, resterande data pa halremsor)
primérproduktionsdata 1982-90

fyrskeppsdata for 15 fyrskepp 1880-1969

(1880-1947 ars data finns pé protokoll)

Dessutom finns p4 BMP-protokoll:

primérproduktionsdata 1979-81
zoobenthosdata 1979-90
zooplanktondata 1979-90
fytoplanktondata 1979-90

Banken innehdller nu stationer, fordelade enligt:

Skagerrak/Nordsjon 9797

Svenska fjordar 23397
Kattegatt 15819
Ostersjon 31263
Bottniska viken 15179

Rapportering och utbyte av data sker fortlopande enligt ingdngna 6verenskommelser,
det bilaterala utbytet sker vid olika rapporteringstillfillen och &arsrapportering till
SNV och Helsingforskommissionen sker en gang per ar.
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- COMPUTER SUPPORT

The computer system of the laboratory has
been upgraded from an earlier MicroVax
2000 to the present MicroVax 3100, which
is about four times quicker in calculating
and is equipped with a 12 Mbyte internal
memory and two large hard discs (159and
665 Mbytes). The computer network
between the laboratory and the Vax cluster
in Norrkoping will be improved shortly by
upgrading the weakest part which is the
link between the laboratory andthe regional
weather forecasting center at Landvetter
airport.

Thetask of constructing a Mimer database
at the laboratory is now accomplished. All
data which were temporarily stored in the
computer at the Department of Oceano-
graphy , University of Goteborg for the
past few years have been converted and
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transferred tothe MicroVax. Since software
for data entry into the Mimer database is
yet to be developed, new or corrected data
are entered into the university computer
and then transferred to the computer of the
laboratory.

Development work in progress are software
for data search, extraction and conversion
for various purposes such as reporting to
ICES and other organisations or institu-
tions. The size of the databasealso demands
a powerful inventory software. A new data
entry software will be developed for PC-
environment as this makes it possible to
use the same software in the laboratory,
aboard the research vessel and in other
places.

Hakan Palmén



2.4 MARIN KEMI
2.4.1 Utveckling av analysmetodik

Under det gadngna ret genomgick analys-
verksamheten en avsevird utveckling.
Framst har det varit inforandet av auto-
matisk nirsaltsanalys (installation av ett
nytt Alpkem RFA2-system med kontinu-
erligt luftsegmenterat fléde) och ddrmed
jdmforande metodstudier som har inne-
burit en storre sikerhet i utvarderingen
av data. Dessa studier har uppnitts ge-
nom att tidigare praktiserade manuella
analysmetoder har anvints parallellt med
den nya tekniken. Darvid har foljande
speciella problemomraden fokuserats:

Manuella nitratanalyser har visat sig vara
beroende av saliniteten i havsvattnet un-
der vissa forhallanden, vilket forklarar
tidigare alltfor ldga noteringar, sarskilt
observerade i1 hogsalina vatten som
bottenvattnet i Skagerrak och i interkali-
breringar med andra laboratorier som ar

2.4.2 Interkalibreringar

Under 1990 deltog laboratoriet i ett flertal
interkalibreringar gillande nérsalter,
oxygen och biologiska parametrar. Ge-
nomgiende kan konstateras att savil
SMHI som andra deltagare visar allt ho-
gre grad av Overensstimmelse i analys-
data, dock med undantag for ammonium,
en parameter som vid laga halter ar
svdranalyserad. Arbete pagar vid SMHI
och runt om i vérlden att soka en siker
analysteknik for ammonium.

aktiva i samma omrdde. Denna nackdel i
den manuella nitratanalysen &r korrige-
rad for i1 den nya tekniken. Resultaten av
den jamforande studien och slutsatserna
gallande bristerna i manuell teknik har
rapporterats vid ICES Statutory Meeting
1990 (se avsnitt 5).

Silikat i de hogre haltomradena, matta
med manuell metod, har vid en av expedi-
tionerna visat sig vara ldgre och uppvisa
storre spridning 4n desamma métta auto-
matiskt. For narvarande finns ingen en-
tydig forklaring till avvikelsen, utan viss
forsiktighet rekommenderas vid tolkning
av t.ex. silikattrender i vatten med héga
silikathalter som i anoxiska vatten i
Gotlandsbassédngen. Fran och med hosten
1990 rapporteras dock enbart automatiskt
maétta silikathalter.

I samband med SKAGEX-experimentet i
Skagerrak i juni foretogs en interkali-
brering mellan samtliga deltagande
forskningsfartyg. Ovningen genomférdes
under praktiskt taget helt faltmassiga
forhdllanden med distribution av ett stort
antal havsvattenprover for omedelbar
analys ombord de olika fartygen. Resul-
taten, som for SMHIs del genomgédende
var tillfredsstdllande, visade att huvud-
saklig killa till olikheter mellan laborato-
rier synes vara kalibreringen av analys-
instrumenten.
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I augusti anordnades i Visby en biologisk
interkalibrering i HELCOMs regi
(HELCOM Biological Intercalibration
Workshop, BIW III), varvid SMHI stod
for medverkan dels i styrgruppen, dels
som arrangor for interkalibrering av
nérsalter och oxygen. For nidrvarande
pagéar utvardering av resultaten.

SMHI har under aret deltagit i tva inter-
kalibreringar inom NORSAP (Northern
Seas Action Programme inom EG) gil-
lande nidrsalterna nitrat, fosfat och silikat.

Vid bada tillfdllena har distribuerade prov
analyserats med automatisk teknik vid
tva analystillfdllen, och resultaten har varit
goda.

Dessutom har vid ett flertal tillfdllen jam-
forande studier av analyser vid SMHIs
béda laboratorieenheter i Norrképing och
Goteborg utforts. Dessa har framst haft
syftet att sdkerstélla jamforbarhet mellan
konserverade prover och analyser utforda
omedelbart efter provtagning.

2.4.3 Konservering av prover for nirsaltsanalys

For SMHIs oceanografiska undersok-
ningsprogram, varav PMKs utsjoprogram
utgor en del, utfores alla analyser av pro-
ver, som kan vara kénsliga for forvaring,
omedelbart efter provtagning. Vid sér-
skilda undersokningar, t.ex. analys av
prover insamlade av Kustbevakningen
(f.n. analyserade vid SMHIslaboratorium
i Norrkoping), ar forvaring och transport
av vattenprover for senare analys ound-
vikligt. Ett projekt for jamforande analy-
ser av konserverade och obehandlade

prover pagar sedan hosten 1989 i samar-
bete med SMHIs laboratorium i Norrks-
ping. I projektet ingar ocksa test av olika
konserveringsmetoder, och det ar sipass
omfattande att det berdknas pagé ytterli-
gare en tid. Samtidigt har det inom ICESs
Marine Chemistry Working Group initie-
rats arbete pa att belysa problemet och
soka né allméngiltiga rekommendationer.
I 6vrigt hénvisas till separat PMK-rapport
for SMHIs kustprogram.
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MARINE CHEMISTRY

Development of analytical methodologies

During the past year, there was a con-
siderable development of analytical
techniques at the laboratory, mainly
through the introduction of automated
nutrient measurements. A new Alpkem
RFA2 system with a continuous air-
segmented flow technique was installed.
The previously employed manual methods
have been used in parallel, which has
allowed intercomparison studies and
evaluation of the quality of data. Especially,
the following two problems have been
focused.

Manual measurements of nitrate showed
to be dependent on the salinity of the
seawater analyzed under certain circum-
stances. This fact explains, why nitrogen
data measured in high salinity water such
as in the Skagerrak deep water have been
lower than those obtained by other
laboratories, that are working in the same

Intercalibrations

During 1990, the laboratory participated
in several intercalibration exercises on
nutrient and oxygen measurements. A ge-
neral conclusion is that SMHI, as well as
other laboratories, show an increasing
degree of agreement in the data, with one
exception though, which is ammonia at
low concentration levels, a parameter
difficult to measure. Work is going on, at
SMHI as well as other laboratories all over
the world, in order to find a suitable and
accurate method for the determination of
ammonia in seawater.

area. It also explains too low results in
intercalibration exercises, when high
salinity water was distributed for analysis.
This disadvantage in the manual method
is automatically corrected for using the
automated technique. The results and
conclusionsofthe intercomparison between
themanual and automated techniques have
been reported at the ICES Statutory
Meeting 1990 (see also section 5).

Silicate concentrations at high levels,
measured manually during one of the
expeditions in 1990, showed to be lower
and more scattered as compared with
automated measurements. At the moment,
no explanation has been found, and a
certain precaution is recommended for the
use of silicate data at high concentration
levels, such as trend studies in the Baltic
deep basins. From the autumn of 1990 and
on, only automatically measured silicate
data are reported.

In connection to the SKAGEX experiment
in the Skagerrak in June an inter-
calibration exercise was arranged between
all participating research vessels. The
exercise was performed under conditions
very close to routine field work. A large
number of seawater samples were
distributed forimmediate analysis onboard
the ships. The results, of which the SMHI
contribution was altogether satisfying,
showed that the main source of deviation
between the laboratories seemed to be the
calibration of the measurements.
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 In August, a biological intercalibration
including nutrients and oxygen was
arranged by the Helsinki Commission in
Visby (HELCOM Biological Inter-
calibration Workshop, BIW III). SMHI
participated both in the steering group and
as conveners for the intercalibration of
nutrients and oxygen measurements. The
results are currently being evaluated.

Duringtheyear, SMHI has participated in
two intercalibration exercises within
NORSAP (Northern Seas Action Pro-

gramme within EEC) on the determina-

tion of nitrate, phosphate and silicate. In
both cases the distributed samples have
been analysed with the automatic method
twice with a certain time delay, and the
results have been wholly satisfactory.

On several occasions, intercomparison
studies have been performed between the
two SMHI laboratories in Norrkoping and
Goteborg, respectively. The main purpose
has been to ascertain comparability between
data obtained after immediate analysis
and those after preservation of samples
and storage.

Preservation of samples for nutrient measurements

For the SMHI oceanographic programme,
part of which is the PMK open sea project,
all measurements of parameters that might
be sensitive to storage are performed
immediately after sampling. On certain
occasions, such as the analyses of samples
collected by the Swedish Coast Guard
(currently measured at the SMHI
laboratory in Norrkioping), transport and
storage of the samples before analysis is
inevitable. An intercomparison project on
preserved and untreated samples has been
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going on since late 1989 in co-operation
with the laboratory in Norrkioping. A va-
riety of preservation methods are
investigated. An extensive study like this is
both time and labour consuming, and is
still under way. More information is given
in a separate PMK report on the SMHI
coastal programme. Meanwhile, work has
been initiated in the Marine Chemistry
Working Group within ICES, in order to
encourage co-operative research and find
universally accepted recommendations.

Elisabet Fogelqvist



2.5 NATIONELLT OCH INTERNATIONELLT SAMARBETE

Verksamheten bedrivs i en miljo som
praglas av samarbete och andra flitiga
kontakter med olika organisationer och
projekt bade i Sverige och utomlands. En
del av arbetet dr av praktisk natur, t.ex.
samordnad provtagning med andra verk-
samheter eller rent projektsamarbete (se
aven avsnitt 4.1) medan andra delar géaller
kunskapsoverforing. SMHI fullgoér ocksa
en expertfunktion i flera av de svenska
delegationerna vid det internationella
samarbetet bl.a. inom de olika marina
konventionerna.

Under aret har stort arbete utforts i
slutfasen av den utvérdering som Hel-
singforskommissionen gjort av Ostersjons
miljo.

Mote med styrgruppen Baltic

Det skall speciellt papekas att inom
Helsingforskommissionen har nu arbetet
med monitoring och utvérdering fatt en
starkare stdllning genom att den tidigare
teknisk-vetenskapliga kommitten (STC)
sedan 1990 ar uppdelad i tvd kommitteer
varav den ena (Environment Committee,
EC) behandlar de vetenskapliga miljo-
fragorna inklusive monitoring och utvér-
dering.

Nationella och internationella méten av
betydelse for PMK-programmet é&r
fortecknade nedan. Vid flera av dessa
moéten har redovisningar eller presenta-
tioner gjorts av resultat fran PMK.

Intercalibration Workshop ........ccccccevvevivieninrennnnnneen. 10 januari Uppsala
Joint Monitoring Group (OSPARCOM) .......ccecveeneen 22 - 26 januari Lissabon
ICES Marine Chemistry Group ........ccccceevvvveeeenvnveraens 12 - 16 februari Képenhamn
Svenska Havsforskningsf. d&rsmoéte...........cccoeeeervnnennn 5 - 7 mars Lund
Planeringsméte for SKAGEX ..........ccoocvvvvevrviriereceennes 6 - 9 mars Gdynia
HELCOM Workshop on New Contaminants............. 20 - 21 mars Balsta
Mote med styrgr. Baltic Intercalibr. Workshop ........ 22 - 23 mars Goteborg
ICES Working Group on Shelf Seas Oceanography..27 - 29 mars Fuengirola
SNV-gseminarium om PMK .........ccccccovvvvvvnrvinrnennnnens 29 - 30 mars Bélsta
Fourth Meeting of GESPA (HELCOM) ...........cocceon.e. 2-5april Sopot
ICES Study Group on PEX .........coocvvnivimrneecreenineens 8 -9 april Tallinn
ICES WG on the Baltic Marine Environment............ 10 - 12 april Tallinn
ICES WG on Env. Ass. and Monitoring Strategy ....23 - 27 april Kopenhamn
ICES WG on Marine Data Management ................... 1-4maj Sopot
Planeringsméte for SKAGEX ..........cccooeevinrvreiicnnene 9-10 maj Flgdevigen
HELCOM Biological Intercalibration Workshop ......27 - 31 augusti Visby

17th Conference of the Baltic Oceanographers ......... 3 - 7 september Norrképing
HELCOM Environment Committee ....c......c..cco.c..... 10 - 14 september Képenhamn
Planeringsméte for SKAGEX ..........ccoccovveeinrinnrirneecnnes 15 september Lysekil
Nordiska Ministerradets vattengrupp;

Workshop om samordnad nordisk monitoring .......... 26 - 27 september Stege
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ICES Statutory Meeting (frimst kommittéerna

for hydrografi och marin miljs)
Nordiskt méte for samordning av

monitoring 1 Kattegatt och Skagerrak
INSTA (nordiskt organ for standardisering
av analysmetoder)
HELCOM ad hoc méte om databasfragor

.......................

............

...........................................

........... 4 - 9 oktober Képenhamn
........... 9 oktober Kiépenhamn
........... 10 oktober Képenhamn
........... 4 - 5 december Helsingfors

NATIONAL AND INTERNATINAL COOPERATION

The programme has, as usual, been working
within a framework of cooperation and
contacts with a great number of organiza-
tions and projects both in Sweden and
abroad. Some of the cooperation has been
of very practical nature e.g. coordinated
sampling or sampling service for other
programmes, whereas in other cases joint
projects are carried out (see also section
4.1). A major part of the international
cooperation is concerned with negotiations
or exchange of information. In this
connection SMHI provides expertise in
oceanography and monitoring to the Swe-
dish delegations e.g. in the framework of
the international conventions.

During 1990 a lot of work has been carried
out by participation in the assessment
project (GESPA) of the Helsinki Commis-
sion (HELCOM).
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It should be noted that within HELCOM
the monitoring and assessment activities
are now in focus even more than before.
The reason is that the previous Scientific-
Technological Committee has been
dissolved and from 1990 the workload has
been divided between two new committees.
One of them, the Environment Committee
will handle all scientific matter, including
having responsibility for the Baltic
Monitoring Programme as well as the
assessment work.

National and international meetings of
relevance for the PMK programmeare listed
above. Staff from SMHI attended these
meetings and in several cases results from
the monitoring work were reported or
presented.

Stig Carlberg



2.6 PERSONAL OCH EKONOMI

Forutsattningen for att kunna genomfora
PMK-programmets utsjédel inom den
anslagna budgetramen &r att véardinsti-
tutionen har en likartad basverksamhet
som kan bilda plattform for miljo-
overvakningen. SMHI bedriver en omfat-
tande havsovervakning och genomfor
specialundersokningar bade i 6ppet hav
och i vissa kustomréaden. All verksamhet
inom detta PMK-kontrakt, inklusive ex-
peditionerna till sjoss, bedrivs helt inte-
grerat med Oceanografiska laboratoriets
ordinarie verksamhet. Nastan all personal
vid laboratoriet (18 personer i mars 1991)
arbetar med olika delar av PMK-uppdra-
get, ifalt eller pa land. Till detta kommer
forstarkning med personal fran SMHI i
Norrkoping och projektanstilld personal
vid vissa expeditioner.

STAFF AND ECONOMY

All work within this open sea programme
of the PMK is fully integrated with the
regular work of SMHI. Almost all staff of
the Oceanographical Laboratory (18 per-
sons in March 1991) are involved at sea or
ashore. Furthermore, the expeditions were
to some extent reinforced by additional
staff from SMHI in Norrkoping and staff
on contract.

Naturvardsverket har bidragit med 1 150
000 kr for vardera av budgetaren 1989/90
och 1990/91. T motsats till tidigare &r har
naturvardsverketinte kunnat ansld medel
for nagot tillaggsanslag for provtag-
ningarna vid stationen W. Landskrona i
Oresund. Kontraktsumman har inte hel-
ler rdknats upp for att kompensera for
inflation och andra kostnadsckningar. For
att inte detta skulle orsaka avbrott i véar-
defulla dataserier har SMHI under 1990,
genom tillfallig omprioritering, under-
stott programmet fran egenbudgetistorre
omfattning an tidigare. SMHIs basverk-
samhet som stéder PMK ér ca fyra gdnger
storre an PMK-kontraktet. Till detta skall
réknas virdet av fartygstiden pad U/F Ar-
gos (ca 50 000 kr per dygn) som staten
bidrar med via Fiskeristyrelsens anslag.

The Swedish Environment Protection
Agency has contributed SEK 1 150 000
towards the costs for 1990 and the SMHI
resources, which support the monitoring
through PMK, are about four times larger.
In addition to that the Government
contributes ship time through the R/V
Argos of the National Swedish Board of
Fisheries. The value of this is around SEK
50 000 per day.

Stig R. Carlberg
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3. RESULTAT OCH DISKUSSION

Vintern 1989-90 var mycket mild och ut-
bredningen av havsiside svenska vattnen
ringa. I stort sett var det endast Botten-
viken som varistéckt och istacket brot dar
upp cirka tva veckor tidigare 4n normalt.
Borjan av 1990 var varm, blasig och

3.1 Oceanografi

Kattegatt

nederbordsrik, speciellt i Sydsverige. Va-
ren kom tidigt och var varmare é&n nor-
malt. Frdn och med mitten av maj blev
vadret mer instabilt och under sommaren
var det svalt och ostadigt. Hosten var
nederbordsrik men lugn, medan ddaremot
december var blasig och mild.

Den blasiga och varma vintern avspeglas januari-expeditionen, vid stationen

tydligt i figurerna 1 och 2 dér vertikal-
profiler av temperatur och salinitet, fran

TEMPERATURE PROFILE ANHOLT E
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Anholt E visas tillsammans med respek-
tive medelprofiler.

SALINITY PROFILE ANHOLT E
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DEPTH

Yttemperaturen lag ett par grader over
det normala. Sprangskiktet var mycket
svagare dn normalt och ytsaliniteten be-
tydligt 6ver medel, vilket &r ett resultat av
det blasiga viddret och den dérav genere-
rade omblandningen.

P04 PROFILE ANHOLT E.
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Fig b visar fordelningen av silikat i sek-
tionen mellan Goéteborg och Fredriks-
hamn. Samtliga narsalter visade ett lik-
nande monster med svaga gradienter
utom invid svenska kusten, dar halterna

DEPTH

Januari ménad representerar tiden fore
den verkliga varblomningen och nérsalts-
profilerna for fosfat och silikat som visas i
figurerna 3 och 4 tillsammans med
medelprofiler visar att halterna éar i stort
sett normala.
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var laga. Négra forhéjda nérsaltshalter
uppmaittes ej, trots den nederbérdsrika
inledningen p4 dret och den dérpafoljande
kraftiga avrinningen fran land.
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Fig. 5 Fordelningen av silikat i snittet mellan Géteborg och Fredrikshamn.
Avstandet mellan isolinjerna ar 1 umol/l.

23



Maj ménad representerar tiden efter Temperaturen var dven i maj o6ver det

varblomningen nér nédrsalternaiytlagret normala i hela vattenmassan.

har forbrukats. Vertikalprofilerna for fos-

fat och nitrat, frdn Anholt E som visas i Augusti till oktober &r den period som

figurerna 6 och 7 foljer medelvéardena vdl, brukar uppvisa de ligsta oxygenhalterna

aven for denna period. i Kattegatts djupvatten och vardena fran
Anholt E augusti 90 ligger till och med

Halternaiytan édrlaga, nitratetistort sett nagot under de normala for arstiden

helt forbrukat. (figur 8).
NO3 PROFILE ANHOLT E PO4 PROFILE ANHOLT E
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Fig. 6 Fig. 7
OXYGEN PROFILE ANHOLT E ' I det inre av Laholmsbukten
0 ] och Skilderviken, de omraden
som brukar drabbas vérst av
-10F y oxygenbrist, uppmittes som
lagst omkring 2 ml/ i botten-
-20 F J .
AUG 90 vattnet under augusti-
E expeditionen. Under hosten
g Tor i var forhdllandena i Kattegatt
‘0 helt normala, och trots det
Il T lugna vidret och den diarav
sl uteblivna omblandningen,
] intrdffade ingen utbredd
60 , 1 , , oxygenbrist.
0 2 4 6 8 10
ml/]
Fig. 8
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Oresund

Oresund &r ett genomstrémningsomrade
och forhillandena styrs av vattenutbytet
mellan Ostersjon och Kattegatt. Starka
gradienter forekommer ibade vertikal och

horisontell led. I figurerna 9 och 10 visas
langdsektioner genom sundet fran
majexpeditionen for temperatur respek-
tive oxygen.

2 Kullan SlLevna Kli.nl.0
-20 - -2
ﬁ - * -
a
4
0.40 |- ‘——\W - -40
- * Temperature —
-60 -60
Fig. 9 Temperaturférdelning i snittet genom Oresund.
Avstandet mellan isolinjerna ar 1,5 °C.
2 KuHe_n Stevns Kllnto
* - - M »
- M7mg .7 . t® —
—-:‘e/"Té—__/s/:\ * "
-20 |- . //:_ t(:-\ . -4 -20
5 - - - .
3 4
S-ae | — -40
60 -60

Fig. 10 Férdelningen av oxygen i snittet genom Oresund.
Avstandet mellan isolinjerna &r 1 ml/l.

Figurerna visar pd en tydlig tvalager-
struktur dér det i djupet aterfinns
kattegattvatten och i ytlagret ostersjo-
vatten. I de sodra, grunda delarna av
sundet, ddar stromhastigheterna ar hoga

dr omblandningen kraftig och vatten-
massan vertikalt homogen.

Under augusti uppmaittes de liagsta
oxygenhalterna i bottenvattnet. Vardena
varierade mellan 1.8
ml/l, 1 sundets sodra

ULEN B LANDSKR: 4 STEWNS KL INT

’ :f/./_.,_\_,_s s w ‘ \ . ! del, till3 ml/1idenorra

o T e — 1" delarna (figur 11).
-20 P R November maénads
“3 1-% expedition visar for
o 14 oxygen pé likartade
" | forhallanden som un-
der augusti. Betraf-
" “ fande nérsalter var
Fig. 11 Férdelningen av oxygen i QOresund forhallandena nor-

Avstandet mellan isolinjerna ar 1 ml/l.

mala under hela aret.
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DEPTH

DEPTH

Ostersjon

Temperaturen i Ostersjéns ytvatten var
under hela dret hogre dn normalt vilket
framgér av figurerna 12-15 dir tempera-
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turprofilerna for stationen BY15 visas, for
fyra olika arstider, tillsammans med
medelprofilerna for respektive méanad,
baserade pa 11 ars métningar.
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Saliniteten i centrala Ostersjons djup- visas vertikalprofilerna for salinitet vid
vatten fortsitter att minska och skikt- BY15forjanuarioch augustitillsammans
ningen forsvagas. I figurerna 16 och 17  med respektive medelprofil.
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Fig. 16 Fig. 17

Saliniteten i djupvattnet 4r nu den Igsta finns kvar. Viaster om Gotland ér
som registrerats sedan borjan av 1940- skiktningen ddremot nu sé forsvagad att
talet. Skillnaden mellan salthalternaidag svavelvitet forsvunnit dels pa grund av
och i slutet av forra stagnationsperioden infléde av friskare vatten dels pa grund av
ar omkring 1 PSU, varfor sannolikheten omblandning. Under 1990 fanns det oxy-
for att ett djupvatteninbrott skall ha méj- genihelavattenmassan éven om halterna
lighet att tranga ner i djuphdlorna nu 4r var mycket ldga i djupet (< 1 ml/).

mycket stor. I Bornholmsbasséingen samt inne i
I Gdanskbickenet i sédra Ostersjon d&r Hanobukten forekommer ofta liga
skiktningen helt borta och oxygenfor- oxygenhalter eller till och med omraden
hiallandena har forbéttrats. I ostra med svavelvite men utbredningen varie-
Gotlandsbasséngen ér skiktningen fortfa- rar kraftigt under aret. Det b6r dessutom
rande tillrickligt kraftig for att forhindra papekas,attidessaomraden irdetendast
vertikalomblandning och det vatten som etttuntskikt ndrmastbotten som drabbas.
kommer in fran Visterhavet har i 4r inte Utbredningen av svavelvidte samt omra-
haft tillrackligt hog salinitet for att kunna den med lédga oxygenkoncentrationer (< 2
trangaundan djupvattnet och svavelviatet ml/l) visas i figurerna 18-21 for jan, maj,

augusti samt november.,
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—-—=Oxygen concentration less than 2 ml/|

" @2 Area with hydrogen sulphide

Fig. 18 Fig. 19

Fig. 20 Fig. 21
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PO4 PROFILE BY 156
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Nirsalthalterna i Ostersjons ytvatten var
under hela dret normala. Exempel pa pro-
filer fran 6stra Gotlandsbasséngen (BY15)
visas i figurerna 22-23 for fosfat och i
figurerna 24-25 for nitrat.

I djupvattnet forekommer inget nitrat pa
grund av de anoxiska férhallandena. Dé-
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Fig. 23

remot ér koncentrationerna av fosfat och
silikat mycket hoga i detta vatten. Sa
linge vattnet dr oxygenfritt kommer hal-
terna formodligen att fortsatta oka.
Djupvattnet innehédller stora méngder av
dessa néarsalter. Vad som kommer att
hinda med detta stora forrad nir vattnet
blir syresatt ar oklart.
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I figurerna 26 och 27 visas lingdsnitt genom Ostersjon fran
januariexpeditionen for fosfat och silikat.
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Fig. 26 Fordelningen av fosfat i Ostersjén mellan stationerna BY1 och
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Fig. 27 Férdelningen av silikat i Ostersjén mellan BY1 och BY28.

Avstandet mellan isolinjerna ar 10 umol/l.
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DEPTH

Bottenhavet

Stationen F26 far representeradecentrala avvikelsen under maj s4 stor som 3 gra-
delarna av Bottenhavet. Som framgar av der medan férhdllandena i november var
figur 28 var temperaturen i hela vatten- néra det normala (fig 29).

pelaren over det normala. I ytan var
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Skiktningen i Bottenhavet dr mycket svag och oxygenhalternaihela vattenpelaren lag
6ver 5 ml/1 (fig 30 och 31).
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FosfathalternaiBottenhavets ytvatten dr
normalt sett mycket ldga. Under majexpe-
ditionen uppmaittes omkring 0.2 pmoll
vilket dr ovanligt hogt, i november lag

P04 PROFILE F26

DEPTH

vardena kring det normala (fig 32-33).
Nitrathalterna lag kring detektionsgrin-
sen (ca 0.1 umol/1)i maj medan deinovem-
ber hade okat till c:a 2 pmol/l i ytvattnet
(fig 34-35).
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Silikat finns alltid i 6verskott i Bottenhavet och en typisk fordelning
tagen frdn majexpeditionen visas i figur 36.
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Fig. 36 Fdrdeiningen av SiO, i snittet genom Bottniska Viken.
Avstandet mellan isolinjerna 0.1 umol/l.
Bottenviken TEMPERATURE PROFILE F2

0 T

T
Istacket i Bottenviken hade ungefér nor- '

mal utbredning under vintern, men brot
upp tidigare 4n normalt. Temperaturen i -25 F
ytlagret var 6ver det normala bade i maj
och november. Station F2 har valts for att
representera Bottenviken och tempera-
turprofilen for november 90 visas tillsam-
mans med medelprofilen i fig 37.
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Fig. 37
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Oxygenviardena var normala och hela
vattenpelaren val méittad som vanligt.
75k
Nairsalterna uppvisade normala halter
bade i maj och november.

! . s Fosfatkoncentrationerna dr mycketliga

-100

0.0 0.2 0.3 0.4 0.5 hela aret. Profilen for fosfat november
umol/1 visas tillsammans med medelprofilen i
Fig. 38 figur 38.
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Ett typiskt langdsnitt fér fosfat genom hela Bottniska viken fran
majexpeditionen visas i figur 39.
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Fig. 39 Fordelningen av PO,-P i snittet genom Bottniska Viken.
Avstandet mellan isolinjerna 0.1 umol/l.

Nitratkvive brukar aldrig ta slut i Silikatfinns normalt sett alltid i 6verskott

Bottenvikens ytvatten och gjordeinte sdi i Bottenviken och s& var fallet dven under
ar heller. Nitrathalterna lig 1 maj over 1990.

medel, i hela vattenpelaren, medan for-
hillandena i november var nidrmare det
normala (figurer 40-41).
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RESULTS AND DISCUSSION

The winter 1989-90 was very mild and the
extent of sea ice very small. Only the Bay of
Bothnia was covered and the ice broke up
about two weeks earlier then normal. The
beginning of 1990 was warm, windy and
wet especially in the southern parts of
Sweden. The spring came early and was

Oceanography
The Kattegat

Thewindy and warm winter is clearly seen
in figures 1 and 2 where vertical profiles of
temperature and salinity, measured during
the January-expedition, are shown together
with the corresponding mean profiles.

The surface temperature was about two
degrees higher than normal. The halocline
is very weak and the surface salinity high
above mean, which isa result oftheweather
situation and the wind generated mixing.
January represents the time before the
spring bloom and the profiles for phosphate
and silicate presented in figures 3 and 4,
together with the means show that the
concentrations are normal.

The distribution of silicate in the section
between Goteborg and Fredrikshavn is
shownin figure 5. All nutrients showed the
same distribution pattern with weak
gradients except close to the Swedish coast.
The month of May represents the time after
the spring bloom when the nutrients in the

warmer than normal. From the middle of
May the situation became more unstable
and during the summer the weather was
unsteady as usuall. The autumn was very
wet but calm, December on the other hand
was very windy and mild.

surface layer have been consumed. The
vertical profiles for phosphate and nitrate,
from the station Anholt E, are close to the
mean values. The surface concentrations
arelow and thenitrateis almost completely
depleted. The temperature in May was
above mean in the whole watermass.

August to October is the period that
normally shows the lowest oxygen concen-
trations, in the Kattegat deep water, and
the values from Anholt E August are
somewhat below average (figure 8).

In the inner part of the Laholm Bay and
Skdlderviken, the areas in which the oxy-
gen situation usually is worst, concentra-
tionsaround 2ml/lwere measured during
the August expedition. During autumn the
situation in the Kattegat was normal, and
despite the calm weather and hence weak
mixing, no larger areas with complete oxy-
gen depletion were noted.
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The Sound

The sound is a transition area and the and
the situation is governed by the water
exchange between the Baltic and the
Kattegat. As usually strong gradients both
vertically and horizontally are present. In
figures 9 and 10 are presented longitudi-
nal sections trough the Sound, for
temperature and oxygen, from the May
expedition. These figures show a clear two-
layer structure, where the Kattegat water
is found in the deep and the water of Baltic
origin is found in the surface layer. In the

The Baltic Proper

The temperature of the surface water in the
Baltic Proper was above normal during
the whole year, a fact which is clearly seen
in figures 12 to 15 where the temperature
profiles from station BY'15 are shown, for
four different months of the year, together
with the means, based on measurements
from the last 1lyears, for the respective
period.

The salinity of the deep water continues to
decrease and the pycnocline is further
weakened. The figures 16 and 17 show the
salinity profiles for the station BY15 from
January and August together with the
respective mean.

The salinity in the deep water in the Baltic
Proper is now the lowest recorded since the
early 40-ties. The difference between the
salinity today and the salinity at the end of
the previous stagnation period is about 1
PSU, and hence, the chances that an inflow
could penetrate all the way into the deepest
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southern part of the Sound the mixing is®
intense, due to the shallowness of the area,
and strong currents, and the watermass is
vertically homogeneous.

During August the lowest oxygen concent-
rations 1.8 ml/l was measured in the
bottom water.

The situation for oxygen in November was
verysimilartothatin August. The nutrient
conditions were normal during the whole
year.

areas has increased. In the Gdansk Basin
in the southern part of the Baltic the
halocline has disappeared and the surface
water now extends all the way to the bottom.
This has improved the oxygen condition in
the bottom water. In the Eastern Gotland
Basin, the stratification is still strong
enough to prevent vertical mixing and
during the last year there has been no
renewal of deep water since the salinity,
and hence density, of the water coming
from the Kattegat has not been high enough.
However, west of Gotland the stratification
has now become so weak that the hydrogen
sulphide has disappeared, partly asa result
of mixing and partly because inflow of new
water. During 1990 oxygen was found in
the whole watermass even if the concentra-
tions in the deepest part were very low.

In the Bornholm Basin as well as in the
Hané Bight area, low oxygen concentra-
tions and even hydrogen sulphide occurs,
but the extension varies strongly during



the year. It should be noted, that in these
areas, only a thin layer close to the bottom
is affected. The extension of hydrogen
sulphide as well as the concentration limit
of 2ml/l of oxygen are shown in figures 18
to 21 for January, May, August and No-
vember respectively.

The nutrient conditions in the surfacewater
of the Baltic were normal during the year.
Examples of profiles from the Station BY15
for phosphate are shown in figures 22 to 23
and for nitrate in figures 24 to 25.

The Bothnian Sea

The station F26 has been chosen to represent
the central parts of the Bothnian Sea. As
can be seen from figure 28 the temperature
in the whole water column was well above
normal. In the surfacelayer the discrepancy
during May was as high as 3 degrees, while
the conditions in November where more
regular (figure 29).

The stratification in the Bothnian Sea is
very weak and the oxygen concentrations
areabove 5 ml /1l the wholeyear, even in the
deep water (figures 30 and 31).

The Bay of Bothnia

The ice cover in the Bay of Bothnia was
normal but broke up earlier than usual.
The temperature in the surface layer was
above normal all year. The station F2 has
been chosen to represent the Bay of Bothnia
and the temperature profile from Novem-
ber is shown together with the mean profile
in figure 37.

Due to the anoxic conditions there is no
nitrate present in the deep water. However
theconcentrationsof phosphate and silicate
are very high, and as long as there is no
oxygen the levels will probably continue to
increase.

In figures 26 and 27 length sections from
the January-expedition, trough the Baltic
Proper are presented for phosphate and
silicate.

The amount of phosphate in the surface
water is low throughout the year. During
the May expedition, however, values aro-
und 0.2 umol/l where recorded, which is
rather high. During November the values
where again normal (figures 32 and 33).
Thenitrate concentrations were close to the
detection limit in May while they had
increased to about 2 umol/l, in the surface
water, in November (figures 34 and 35).
There is always a surplus of silicate in the
Bothnian Sea and a typical situation, ta-
ken from May is shown in figure 36.

The oxygen concentrations where normal
over the year and the whole waterbody well
saturated.

The nutrients showed normal concentra-
tions both in May and November. The
amount of phosphate is always low in this
area. As an example a profile taken in
November is shown together with the mean
in figure 38.

37




Atypical longitudinal section for phosphate
trough the Bay of Bothnia in May is
displayed in figure 39.

Nitrate is never depleted in the surface
waters and neither did that situation occur
in 1990. The nitrate concentrations in May

3.2 PETROLEUMKOLVATEN

3.2.1 Provtagning och analys

Under expeditioner i maj och november
mits varje ar halten petroleumkolviten
(olja)ivattnet vid tio stationer, tvd avdem
ligger i Kattegatt, sex i egentliga Oster-
sjon och enivardera Bottenhavet och

were above mean in the whole vertical but
in November the situation wasapproaching
normal (figures 40 and 41).

Silicate is always abundant in The Bay of
Bothnia and this year was no exception.

Lars S. Andersson

den ar kinslig, varigenom mycket laga
halter kan kvantifieras. Daremot ger me-
toden inte specificerad information om
innehallet av olika oljekomponenter. Viss

Bottenviken, se Fig. 42. Dubbla '
vattenprover tas fran Om, 10m och
mestadels dven fran 30m.

Pa grund av stor risk for kontamina-
tion av vattenproverna fran fartyget
och olika aktiviteter som pagar om-
bord, laggs stor vikt vid att astad-
komma en kontaminationsfri prov-
tagning. Dessutom konserveras pro-
verna genom tillsats av kvicksilver-
klorid omedelbart och forslutes dér-
efter for vidare analys i hemmalabo-
ratoriet.

Halten olja méts med fluorescens-
fotometri i enlighet med rekommen-
dationeriHelsingforskommissionens
monitoringprogram BMP. Havs-
vattnet extraheras med hexan, varef-
ter fluorescensen mitsiextraktet med
en spektrofluorimeter. Forutom att
metoden dr snabb och dérmed tillater
analys av ett stort antal prover har

e PMK-Oljestation

&{SW Vinga

tekniken den vasentliga fordelen att
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véigledning om fordelningen mellan
lagmolekyldra och hogmolekyldra kompo-
nenter fir man dock genom att mita
fluorescensen vid ett antal olika kombina-
tioner av viglangder for excitation och
emission. Fyra olika kombinationer an-
vinds, dels de av BMP rekommenderade
vagliangderna 310/360 nm, dels tre
internationellt mycket utnyttjade kom-
binationer, 230/340 nm, 270/360 nm och
310/400 nm.

Efter en sammanvigning av resultaten
uppmitta vid olika vaglingdskombina-
tioner jamfors de tvad proven tagna fran

3.2.2 Resultat

Fran provtagningen under
varexpeditionen i maj-juni
redovisas resultaten i Fig.
43 och hostexpeditionen i
november i Fig. 44. Som
jamforelse beskrivs i Fig.
45 medelvirdena for perio-
den 1981-89 inkluderande
bade var- och hostvirden.

Under vérexpeditionen var 0
halterna overlag nagot
lagre 4n medelviardet un-
der 1980-talet. Skillnaden
ar dock inte tillrackligt stor
for att nagra langtgdende
slutsatser kan dras, de
flesta viardena ligger i om-
radet1.0-1.5 ug/l. Dessutom
finns en viss osidkerhet i
varexpeditionens resultat,

Petroteumkolviten (pg/t)
Medelvdrden for maj 1990 .

samma djup. Om dessa icke ar i 6verens-
stimmelse med varandra gors en utvid-
gad analys avdata for att pavisa eventuell
kontamination av nagot av proven. De
resultat som redovisas uppfyller kraven
pé Overensstammelse.

En mera specificerad analys avinnehéllet
av olika oljekomponenter erhélles genom
utnyttjandet av gaskromatografi-mas-
spektrometri, en teknik som for narva-
rande ar under uppbyggnad vid laborato-
riet, men inte var tillganglig under arbe-
tet med 1990 ars oljeanalyser.

O...-_.
NDOF-—

Fig. 43
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d4 hexanextrakten forva-
rades frysta en tid fore
fluorescensanalys p.g.a.
instrumenthaveri. (Nytt
instrument &r for nérva-
randeunder upphandling.)

Novemberexpeditionen
uppvisade markant avvi-
kande resultat (Fig. 44) i
det att extremt hoga halter
noterades pa de tre vistli-
gaste stationerna med god
Overensstimmelse mellan
dubbelproverna. Vid BY2
den 18 november i sodra
Ostersjén uppmittes pa
10m djup det hogsta var-
det c:a 300 ug/loch pa 30 m
djup 35 pg/l. Likasa note-
radesiKattegatt hoga var-
den pé 10m djup;

Petroleumkolviten (pg/l)

Fig. 45

Medetviarden nov 1981 - nov 1989

Petraleumkolvéiten (ug/1)

Medelvarden for nov. 1990
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Fig. 44

70 pg/l vid Anholt (19 no-
vember) och 33 pg/l vid
Vinga (20 november),
néagra prover fran 30m djup
togs inte 1 Kattegatt. Det
skall ocksé noteras att alla
ytvirden ligger pa samma
laga nivd som har varit
normalt under hela 1980-
talet (Fig. 6). Vidare upp-
maittes ovanligt hoga olje-
halter i hela Ostersjon och
i Bottenhavet just pa 10m
djup (2.3-3.8 pg/l), endast
vid den nordligaste statio-
neniBottenviken (BO3) ar
halterna normala i hela
vattenpelaren. En diskus-
sion om killorna till den



forhojda oljehalten maste bli spekulativ.
Det syns som om ett bélte av starkt foro-
renat vatten ligger pd c:a 10m djup i
Kattegatt och i sodra Ostersjon. Dess-
utom tycks det foreligga en fororening
over hela Ostersjon, dock mirkbarendast
p4 10m djup men kéllorna kan vara olika.

De genomgédende ldgre halterna i ytan
kan mojligen bero pad avdunstning till
atmosfiren, vilket dock inte kan belédggas
genom maitdata, d.v.s nigon overvikt av
hogmolekyldra oljerester i ytproverna
kunde inte observeras.

PETROLEUM HYDROCARBONS SAMPLING AND ANALYSIS

Twice a year, in May-June and in Novem-
ber, the concentration of petroleum
hydrocarbons (oil contamination) in
seawater is measured at ten stations, two
in Kattegat, six in the Baltic Proper and
one each in the Bothnian Sea and the
Bothnian Bay (Fig.42). Duplicate samples
are collected from Om, 10m and in most
cases also from 30m depth.

In order to avoid contamination from the
ship and other activities onboard,great care
is taken to achieve a clean sampling. The
sample bottles are immediately, after pre-
servation with mercuric chloride, closed
and stored for subsequent analysis in the
laboratory ashore.

The petroleum content is measured in a
hexane extract by fluorescence spectro-
photometry according to the recommen-
dations by the Helsinki Commission (the
Baltic Monitoring Programme, BMP). The
method is fast and simple, and thereby
allows for a large number of samples to be
analyzed. The method offers a very high
sensitivity, butit does not give any specified
information on the various hydrocarbons

present. However, some information on the
distribution of low and high molecular
hydrocarbons can be achieved by the
selection of excitation/emission wave-
lengths. Four different combinations are
used, 310/360 nm as recommended by
BMP, and the internationally commonly
used 230/340 nm, 270/360 nm and 310/
400 nm.

The concentration of total hydrocarbons is
calculated by weighingthe results obtained
at each wavelength combination after
which the duplicate samples are compared.
If the data are not in agreement, they are
further analysed in search for possible
contamination of either of the samples,
and suspected duplicates of samples are
omitted from the report.

A more specified analysis of individual oil
components in the samples would be
achieved by gas chromatography combined
with mass spectrometry (GC-MS), a
technique which is currently being
introduced at the laboratory, but was not
available during 1990.
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Results

The results from the spring expedition in
May-June are presented in Fig. 43 and in
Fig. 44the corresponding results from the
expedition in November. In comparison,
the average concentrations over the years
1981-1989, all seasons, are given in Fig. 45

Duringthespring, the values are generally
somewhat lower than the average over the
last decade. However, the difference is not
significant, and some precaution has to be
taken duetothe factthatthe hexaneextracts
were stored frozen for some time before
analysis after an instrument failure. (The
instrument is now being replaced.)

In November the results differ significantly
both from the spring values and the average
values over the last decade (Fig. 44.
Extremely high values were measured at
threelocations, the station BY2in the south-
western Baltic and two stations in the
Kattegat, Anholt and Vinga. There was a
good agreement between the duplicate
samples. The highest value, 300 ug/l, was
recorded at BY2 (November 18) at a depth
of 10 m, and 35 ug/l at 30 m. In the
Kattegat at Anholt (November 19) the
concentration was 70 ug/l and at Vinga
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(November 20) 33 ug/l, the samples taken
from a depth of 10 m. (No 30 m samples
were collected in the Kattegat.) It should be
noted that all surface samples were at the
same low concentration level, which has
been normal during the eighties (Fig. 46).
Furthermore, all over the Baltic Proper
and at the station in the Bothnian Sea, the
10 m samples were higher than normal
(2.3-3.8 ug/l), the only exception was the
northernmost station in the Bothnian Bay
(BO3). One can only speculate in the reasons
for the elevation in petroleum hydro-
carbons. It seems like there was a patch of
contaminated water stretching from the
south-western Baltic into the Kattegat at a
depth of about 10 m. Also, there seems to be
a contamination all over the Baltic Sea,
again at the depth of about 10 m. The
sources could be different, though. The
surface values are generally lower, which
could be the result of evaporation of the
light fraction of hydrocarbons to the
atmosphere. There is, however, in the
measurements no predominance of heavier
hydrocarbons in the surface samples.

Elisabet Fogelqvist
and Danuta Zagradkin



3.3 BOTTENFAUNA

Under majexpeditionen med U/F Argos
insamlades bottenfauna programenligt
fran de tre ingdende stationerna i Katte-
gatt (SW Vinga, Fladen och Anholt E)
samt de fem i egentliga Ostersjon (BY 2,
BY 5, BCSIII-10, BY 38 och ESE Nar).

Under novemberexpeditionen med U/F
Argos (provtagare F. Grondahl) provtogs
samtliga stationer i Bottniska viken
(SR1A, SR5, US6B, BO3 och CVI) utom
F64 vilken utelimnades pad grund av
hugghaveri. Provtagning pa F64 ar plane-
rad till i slutet av maj.

Fran och med februari -91 ar Fredrik
Grondal tillfalligt anstélld for att utfora
analysen av zoobenthosproverna. Han
beridknas vara fardig med 1990 ars prover
fran egentliga Ostersjon och Bottniska
viken under viren. Proverna fran station
Fladen i Kattegatt for d&ren 1988-1990 &r
overlamnade till Susan Smith péa statens
naturvardsverk for analys.

I Visby holls inom ramen for Helsing-
forskommissionen ett interkalibrerings-

SOFT BOTTOM FAUNA

Summary

During May macrozoobenthos were
collected on all stations in the Kattegat
(SW Vinga, Fladen and Anholt E) and the
Baltic proper (BY2, BY5, BCSIII-10, BY 38
and ESE Nair).

moéte om biologiska metoder 27 - 31 au-
gusti. Zoobenthos ingick i den interkali-
breringen.

Bottenfauna gruppen, med dr Cedervall
fran Stockholms Universitet som ordfo-
rande, enades om tre experiment.

Iexperiment 1utdelades 5 slumpvis valda
prov fran Askoomriddet per deltagare.
Proven var sorterade, riknade och vat-
viktsbestdmda varefter djuren aterbor-
dats till sallresterna. Proven skulle sedan
sorteras, rdknas och vatviktsbestaimmas
pa respektive laboratorium.

I experiment 2 och 3 besoktes en station
med sandbotten (16 m) av U/F Aranda och
en station med sandig lera (44 m) av U/F
Argos. En och samma skopa per station
anviandes under hela insamlingsfor-
farandet. Fem prov per deltagare insam-
lades och utdelades slumpvis till delta-
garna for sallning. Proven skulle sedan
sorteras och raknas pa respektive labora-
torium. Data &r rapporterade till dr
Cedervall, som arbetar med slutrapporten.

During November macrozoobenthos were
collected on all stations in the Gulf of
Bothnia (SR1A, SR5, US6B, BO3and CVI)
but F64 which was missed due to damage
of the grab.
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Dr Fredrik Grondal is temporarily
employed from February 1991 to do the
analysis. He is now busy with the samples
from 1990 from the Baltic Proper and the
Gulf of Bothnia. The samples from station
Fladen in the Kattegat for the year 1988-
1990 have been sent to Susan Smith at the
Swedish National Protection Agency for
analysis.

4. SPECIALSTUDIER

4.1 PEX-86

Ett planeringsmote for Pex-symposiet 1991
holls 8-9 april i Tallinn. Métet antog en
rekommendation om att Pex-symposium
skall ordnasiMariehamn, Finland, den 3-
4 juni 1991 i direkt anslutning till
Symposiet om Hydrobiologisk variabilitet
i ICES-omradet 1980-1989. Fo¢ljande
problemstéllningar skall behandlas un-
der symposiet:

- Resultatet av Pex

- Beskrivning av rums- och tidskalor i
"Patchiness”

- Processer som astadkommer
"Patchiness”

- "Patchiness” inflytande pa pagaende
monitoringaktiviteter

I borjan av 1990 har en forsta rapport om
SMHIs deltagande i PEX fardigstéllts for
tryckning i serien SMHI Oceanografi.
Vid symposiet i Mariechamn kommer att
presenteras ett foredrag med titeln: "Some
results from the ARGOS participation in
PEX 86,” av Fonselius och Valderrama.

In August SMHI participated in the Third
Biological Intercalibration Workshop in
Visby, arranged by Baltic Marine Envi-
ronment Protection Commission, where
macrozoobenthos were included. Thereport
is in preparation by the Convener (Dr
Cedervall from the University of Stock-
holm).

Bengt Yhlen

4.2 SKAGEX-90

Flera SKAGEX-moten har hallits under
aret (se aven avsnitt 2.5).

SKAGEX 1. genomfordes den 14 maj-1 juli
med deltagande av sammanlagt 17 forsk-
ningsfartyg fran olika linder, ddrav 3
svenska. Den 7 juni tridffades de flesta
deltagande fartygen i Arendal for inter-
kalibrering av salinitetmétningar ocholika
kemiska parametrar.

Den 22 juni holls ett ad hoc SKAGEX-
moteiLysekil med deltagare fran 8 fartyg.
Darvid diskuterades SKAGEX 2 och
erfarenheterna fran SKAGEX 1.

SKAGEX 2 genomfordes under 6 dagar
med start den 10 september. I pro-
grammet deltog 5 fartyg, bl. a. ARGOS
fran Sverige. Efterat mottes deltagarna
den 15 september i Lysekil for diskussion
av resultaten.
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PEX AND SKAGEX ACTIVITIES IN 1990

PEX-86

A planning meeting for the PEX Sympo-
sium 1991 was held 8-9 April in Tallinn.
The meeting endorsed a recommendation
to organise a Pex Symposium in Marie-
hamn, Finland, 3-4 June 1991 in  direct
connection with the Symposium on
Hydrobiological Variability in the ICES
area 1980-1989.

Items to be dealt with at the symposium:
- The utcome of PEX.
- Description of spatial and temporal
scales of patchiness.
- Processes generating patchiness.
-Influence of patchiness on ongoing
monitoring activities.

In the beginning of 1990 a first report on
SMHI participation in PEX (in Swedish)
has been finished and will be printed in the
series SMHI Oceanography. Fonselius, S.
and J. Valderrama: Resultat fran Argos
deltagande i PEX 86.

At the symposium in Mariehamn a paper
with the title "Some Results from the AR-
GOS participationin PEX 86, by Fonselius
and Valderrama,will be presented.

SKAGEX-90

Several SKAGEX meetings were held
during the year (see also section 2.5).

SKAGEX 1 was carried out 14 May-1 July
with participation of all together 17 re-
search vessels from different countries, 3 of
them Swedish. The 17 June most of the
ships met in Arendal for intercalibration
of salinity measurements and different
chemical parameters.

The 22 June an ad hoc SKAGEX meeting
was held in Lysekil with participants from
7 ships. SKAGEX 2 and experiences from
SKAGEX 1 were discussed.

SKAGEX 2 was carried out during 6 days
with the beginning 10 of September. 5
ships participated in the program, among
these ARGOS from Sweden.The parti-
cipants metthe on 15 September in Lysekil
for discussion of the results.

Stig Fonselius
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4.3 Overvakning av planktonblomning i Visterhavet.

Under februari-juni gjordes i samarbete
med andra myndigheter och institutioner
en samordnad intensiv insats utover det
reguljira PMK programmetiVisterhavet,
for att overvaka planktonblomningar.
Forutom SMHI deltog Naturvardsverket,
institutioner vid Lunds universitet,
Kristinebergs marinbiologiska station och
Tjarno marinbiologiska laboratorium.
Verksamheten bekostades huvudsakligen

med sérskilda medel fran naturvardsver-
ket. En central pa Léansstyrelsen i Gote-
borg svarade fér samordning avundersok-
ningarna och for informationen till all-
méinheten via massmedia. Atta av de tolv
extra expeditioner, som SMHI genomférde,
genomfordes med SMHI’s eget fartyg U/F
Sensor. Naturvirdsverket sammanstil-
ler en rapport over resultatet av under-
sokningarna.

Monitoring of plankton blooms in the Kattegat and Skagerrak

During the period February - June SMHI
participated in a coordinated intensive
monitoring of plankton blooms. The
Environment Protection Agency provided
funding and institutions at the University
of Lund, the Kristineberg Marine Biological
Station and the Tjirno Marine Biological
Laboratory participated. The work was
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coordinated by a special coordinating cen-
ter at the Regional Government of Gote-
borgand Bohuslan. Eight of of twelve extra
cruises carried out by SMHI were made
with the R/V Sensor, which is commis-
sioned by SMHI. The NSEPB will report
the results in a separate publication.

Stig R. Carlberg



4.4 HUMUS

Under 1990 startades ett projekt, med
visst stod fran SNV, gillande humus.
Projektet har tva syften, dels skall ny
humusstandard tillverkas genom extrak-
tion ur vatten fran Bottniska Viken och
fran Ostersjon, dels skall en studie av
humusens roll fér kvdvebalansen i Oster-
sjon genomforas.

Nuvarande humusanalyser bygger pa en
kalibreringsrutin ddr humushalten
kvantifieras mot ett humusmaterial, som
extraherats ur vatten fran Gota Alv. Ge-
nom tillverkningen av ett humus taget
fran de for métningarna aktuella havs-
omréddena kan ett sannare maétt pa
humushalten erhéallas. De i databanken

HUMIC SUBSTANCES

In 1990, a research project was initiated,

partly supported by NSEPA, concerning
humic substances in the water of the Baltic
Sea and the Gulfof Bothnia. The aim of the
project is twofold. Firstly, new standards
for the calibration of the measurements
shall be prepared by extraction of humic
substances from seawater collected in the
Baltic Proper and the Gulf of Bothnia.
Secondly, the role of humic substances in
the nitrogen budget shall be investigated.

Currently, the measurements of humic
substances are calibrated against a stan-
dard material extracted from Goéta River
water. By preparing a standard material
taken in the area where the actual
measurements are made, more accurate

lagrade humusdata fran flera ars under-
sokningar skall uppdateras efter en jim-
forelse mellan de nya och gamla humus-
standarderna.

Arbetet har det vidare syftet att underséka
humusensrollikvivebudgeteni Ostersjon.
Humus ér definitionsmaéssigt de rester av
framfor allt vaxtmaterial som ar kvar ef-
ter biologisk och kemisk nedbrytning.
Humus innehéller dessutom 1-5% kvive,
vilket betyder att viss del av det totalkvive
som uppméts i havsvattnet inte ar biolo-
giskt tillgangligt, hur stor del detta &r, och
ivad mén det pdverkar uppskattningarna
om eutrofiering skall undersokas.

data are expected to be obtained. The new
material will be compared with the old
standard material, and old data will be
adjusted accordingly.

Humic substances are, by definition, the
residues of plants after biological and
chemical breakdown has taken place. They
contain 1-5% nitrogen in a form which is
probably not available for primary
production. The aim of the project is to find
how large the fraction of nitrogen is, bound
in humic substances, related to the total
nitrogen measured in the seawater and
used for budget calculations. This has an
implication on estimates on eutrofication
in the Baltic area.

Elisabet Fogelqvist
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Bertil Hakansson

Norrkdping 1988

Program f6r miljékvalitetsdvervakning - PMK.
Utsjéprogram under 1988
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