Det hir verket har digitaliserats vid Goteborgs universitetsbibliotek och ér fritt att anvinda. Alla
tryckta texter &r OCR-tolkade till maskinlédsbar text. Det betyder att du kan s6ka och kopiera
texten fran dokumentet. Vissa dldre dokument med daligt tryck kan vara svara att OCR-tolka
korrekt vilket medfor att den OCR-tolkade texten kan innehalla fel och darfér bér man visuellt
jamfora med verkets bilder for att avgora vad som ér riktigt.

This work has been digitized at Gothenburg University Library and is free to use. All printed
texts have been OCR-processed and converted to machine readable text. This means that you
can search and copy text from the document. Some early printed books are hard to OCR-process
correctly and the text may contain errors, so one should always visually compare it with the ima-
ges to determine what is correct.

GOTEBORGS UNIVERSITET

II\I:)C

l

L 9L 6L vL €L ¢ LW oL 6 8 L 9 6 ¥ € ¢

8l

lc 0Z 6l

6 8¢ LZ 9¢ GC V¥Z €Z ¢&¢



MEDDELANDE FRAN

HAVSFISKELABORATORIET LYSEKIL NR 300

INSTITUTE OF HYDROGRAPHIC RESEARCH

GOTEBORG SERIES NO 26
ARSBERATTELSE

FOR HYDROGRAFISKA LABORATORIET 1983
ANNUAL REPORT OF THE IHR 1983

BY STIG FONSELIUS

JUNI 1984 ISSN-0374-8030






Fylls i av miljodatanapinden

Fyll bara i en s»da. Bifoyj om mojhgt ett ex av rapporten \

»sition
tnsiitulion «Met jvidtitnmrj [ Ulgivningsdaium  ifrénilcbeteckningTdiarjenrT
Hydrografiska laboratoriet Uil Kontraktsnr (anslagsgivares)
Box 2566 tu uv .iv ruppoitm» Ctlogus ‘
403 17 Gdteborg Fmjokititttl ucli evSERIX piujektiir
felefimitf (avtn i»ktm)
031-176380
Ruppm tlui I.1i-iii! lialtfiiMiim, tilltalsnamn) Anslugsgivuio Utt piojektei

Fonselius, Stig

R.ippoitens mel ot.li undertitel (oiigtiwivpink Suint ev ovei sattning ull svensk.i och/ellm engelska)

Arsberattelse for Hydrografiska Laboratoriet 1983

I Samm”mfattning av ruppoit (fakta med huvudvikt pa lesuttatei)

Arsrapport fran Hydrografiska laboratoriet 1983. Forord av laboratoriechefen,
praktikantverksamhet, forskningsverksamhet, databearbetning, verksamheten pa
Bornd station, hydrografiska undersdkningar med redogdrelse for fartygsexpedi-
tioner, utforda analyser och beskrivning av syrgasforhallandena i haven kring
Sverige, redogdrelse for laboratoriets forskningsprojekt, publiceringsverksam-
heten med lista Over publicerade arbeten, beviljade externa medel, laboratoriets
deltagande i internationella méten och kongresser, medlemskap 1 viktigare
kommittér och utredningar, gastforskare pd fartygen och laboratoriet samt
personalférteckning.

F Fojsltitj till t:fi vinn tv uuk ny? furvj till youyt ufibkt umtadtj -tu* *:Hio* vaUeruiiuy

Hydrografiska laboratoriet. Arsrapport 1983, personal, Tforskningsprojekt,
forskningsmedel, expeditionsrapporter, hydrografi, syrgas, svavelvate

J*Qviiga hiliiiii'j:.,"i,ku .ippgtttei (t ex t.,ijtcit*eii«>. ni. & filur tidvtiiili. volym. Sr. >«1) ISSN

0374-8030
Meddelande fran Havsfiskelaboratoriet Lysekil Nr 300 ISBN

Institute of Hydrographic Research Gdteborg No 26

Bestallnmgsijtiress i<+ lappoi um (om annan un ovan) Sprak

svenska, engelska
Antal sid inkl bil  Pri* (exklmoms)

1IRS CIS GEO VAT NAR
Nyckelord
Inrapportér j Dokumenttyp j IVojektmimmer Rapportnummer



10.

11.

12.

13.

14.

15.

16.

INNEHALLSFORTECKNING
(Contents)

INLEDNING
(Preface, abstract)

UNDERSOKNING AV OSTERSJONS STAGNATIONS-

FORHALLANDEN OCH EUTROFIERING o
(Investigation of the stagnant conditions

and the eutrophication of the Baltic Sea)

FORSKN INGSVERKSAMHETEN
(Research Activities)

BEVILJADE MEDEL.
(Budget)

FARTYGSEXPEDITIONER
(Research Vessel Cruises)

NAGOT OM SYRGASFORHALLANDEN 1 VARA

OMGIVANDE VATTEN
(Oxygen conditions in our surrounding seas)

VERKSAMHETEN VID KEMILABORATORIET
(Activities of the chemical laboratory)

BORNO HAVSFORSKNINGSSTATION NEDLAGD
(The Closing Down of Bornd Marine Research Station)

PUBL IKAT IONSVERKSAMHET
(Publications)

DELTAGANDE 1 INTERNATIONELLA KOMMISSIONS- OCH

ARBETSGRUPPSMOTEN, KONFERENSER, SYMPOSIER ETC.
(Participation in International Commissions and
Working Group Meetings, Conferences, Symposia etc)

MEDLEMSKAP 1 VIKTIGARE KOMMISSIONER, NAMNDER

OCH UTREDNINGAR
(Memberships in important commissions, boards,
investigations etc)

EXPERT- OCH SAKKUNNIGUPPDRAG
PRAKT IKVERKSAMHET .

(Training Programs)
GASTFORSKARE.

(Visiting scientists)

PROJEKTKATALOG .
(Description of Projects)

PERSONALFORTECKNING.
(Staff members)

sid. (page)
u2

4-10

11-18

20

21
21

21-23
24-26

26-28
29-31

32
33-34
35-36

37-39

40

41

42

42

43

44-50

51



1. INLEDNING

Hydrografiska laboratoriet har nu fumgerat som en sjalvstandig enhet
under fyra och ett halvt ar. Denna sjalvstandighet har haft stor be-
tydelse for laboratoriets verksamhet. Nara hundra vetenskapliga eller
popularvetenskapliga rapporter och arbeten har publicerats. Av dessa
har omkring 30 tryckts.

Laboratoriet har lyckats ldsa sina problem med o6vertalig personal och
har kunnat genomfora alagda statliga besparingsatgarder. Genom ratio-
naliseringar och framfor allt mycket god vilja hos personalen, har
arbetsprogrammet trots detta kunnat genomféras i nastan oforminskad
omfattning. Bornd hydrografiska station i Gullmarsfjorden har dock
tyvarr mast laggas ned. De dagliga hydrografiska observationerna har
annu detta ar kunnat fortsattas.

Framtiden ser dock mork ut for laboratoriet. Ytterligare besparingsat-
garder gar inte att genomféra utan att verksmaheten lider mycket
allvarliga skador. Fiskeristyrelsens mindre undersodkningsfartyg,
Thetis, skall enligt Riksdagens beslut forsaljas. Detta innebar att
kustnara undersokningar blir svara att genomfdora i framtiden. Medel
for inhyming av andra fartyg har inte anslagits och de medel som for-
saljningen av Thetis vantas inbringa, skall anvandas for upprustning
av den vetenskapliga utrustningen p& Argos. De medel for driften av
Thetis, som blir o6ver, skall anvandas for effektivare drift av Argos.
Emedan dessa medel endast kan racka till att tdcka en liten del av
Thetis tidigare program pad grund av de mycket hogre driftskostnaderna
pad Argos, maste en del undersokningar bortfalla.

Fiskerisverket skall igen utredas. | denna nya utredning skall labora-
toriets framtida organisationstillhérighet och lokalisering utredas. |
Fiskeristyrelsens och Statskontorets laboratorieutredning foreslog man
att havsfTiskelaboratoriets hydrografiska avdelning skulle bli ett
sjalvstandigt laboratorium, hydrografiska laboratoriet. Detta labora-
torium inrattades ! juli 1979. I nasta utredning, Havsforskningens
resurser och organisation 1982, Tfo6rslog statskontoret att hydrogra-
fiska laboratoriet skulle overféras till SMHI i Norrképing. Detta
forslag mottes dock av mycket kraftig kritik fran flera tunga remiss-
instanser och utredningen ledde inte till nagra atgarder. 1 den nya
utredningens direktiv talas det om omlokalisering av laboratoriet,
vilket tyvarr leder till alla slags rykten om forflyttning till olika
orter. DA det tydligen ar fraga om att ldsa arbetsldshetsproblem for
nagon kommun, bor beslutsfattarna betidnka att man skapar nastan lika
manga problem som mar» loser. P& sadana orter finns det knappast
arbetsmojligheter for de inflyttande anstalldas anhoriga.

Man saknar hér en oOvergripande planering av havsforskningen i Sverige.
En s&dan planering sker dock genom eri utredning som pa DSH:s uppdrag
satts 1igdng av statkontoret. Det &ar stor risk for att utredningen av
Ffiskeristyrelsens laboratorieverksamhet kommer att foregripa stats-
kontorets wutredning, som igen kan medfdra nya omorganisationer. Alla
dessa utredningar har skapat en stark oro och olust hos [laboratoriets
personal. Vi har ett modernt och &andamalsen ligt laboratorium och en
val fungerande organisation. Varfor vill man andra pd detta? Jag kan
inte lata bli att citera foljande rader av Petronius som alltjamt ar
lika aktuella som nar de skrevs for nara 2000 ar sedan.



Om omorganisation

Vi tranade hart - men varje gang vi borjade fa fram fungerande
grupper, skulle vi omorganiseras.

Jag larde mig senare i livet att vi ar bendgna att méta varje ny
situation genom omorganisation och ocksa vilken underbar metod
detta ar for att skapa illusionen av framsteg, medan den astad-
kommer kaos, ineffektivitet och demoralisering.

Gaius Petronius
Romersk stathallare
dod 66 e. Kr.
(i modern Oversattning)
ur "Arbetsmiljo" 4/84

Till slut vill jag framfora vart tack till professor Nils Jerlov, f.d.
forestandare for hydrografiska avdelningen, som donerat en stor mangd
vetenskapliga tidskrifter till laboratoriets bibliotek, samt till var
bibliotekarie, Hubert Straka som trots sin pensionering av pliktkansla
och intresse fortsatt att skota vart bibliotek.

Stig H. Fonselius
laboratoriechef



PREFACE (Abstract)

The Institute of Hydrographic Research has now existed as an indepen-
dent init for four and a half years. This independence has had a great
importance for the activity of the institute. Close to hundred scien-
tific or popular scientific reports and works have been published.
Around 30 of them have been printed.

The institute has been able to solve its problem with extra personnel
and has managed to carry through imposed governmental saving measures.
Through rationalizations and above all the good will of the staff
members, the work program has been carried through in almost unchanged
extent. Unfortunately we have been forced to close the Bornd Hydro-
graphical Station in the Gullmarsfjord. The daily hydrographic obser-
vation have, however, continued also during the present year.

The future of the laboratory seems, however, dark. Additional saving
measures cannot be carried through without severe effects for the
work. D”*e to a Parliament decision the Thetis, the smaller of the the
ships of the Board of Fisheries, has to be sold. This means that near
shore investigations will be difficult to carry out in the future.

A new investigation of the National Administration of Fisheries wiill
be performed. The investigation has also the task to examine the orga-
nisational association and location of the institute. This 1is the
third investigation within six years. A fourth investigation regarding
the organization of the Swedish marine research has been started and
there may be risk that this investigation will be forestalled by the
previous investigation. Almost 2000 years ago Petronius wrote the
following lines:

Or, Reorganization

We trained hard - but every time we begun to achieve functioning
groups, we would be reorganized.

Later in life | learned that we are inclined to meet every new
situation through reorganization and also which wonderful

method this is for creating the illusion of progress, while it
causes chaos, ineffectivity and demoralization.

Gaius Petronius
Roman Governor
dead 66 A.D.
(in modern translation)
from “Arbetsmiljo” 4/84

Finally thanks are due to professor Nils Jerlov, former head of the
Hydrographic Department for donation of scientific journals to our
library and to our librarian, Hubert Straka, who of devotion arid inte-
rest as a pensioner volontarily has continued his work as librarian.

Stig H. Fonselius
Director



2. UNDERSOKNING AV OSTERSJONS STAGNATIONSFORHALLANDEN OCH EUTROFIERING
av

Stig. H Fonselius

Monitoring av HydrografisKka parametrar borjade i Ostersjon i slutet pa
1890-talet. Arbetet samordnades internationellt genom det 1902 grun-
dade internationella havsforskningsradet. Ostersjon indelades i zoner
och olika lander &tog sig att svara for var sin zon och utfora
observationsverksamhet dar. Pa den tiden mattes endast salthalt och
temperatur, men mycket snart tillkom aven syre, som mattes pa vissa
djup. Omradet vaster om Gotland, inkluderande Landsortsdjupet, till-
foll Sverige. | Sverige skottes verksamheten av den hydrografisk-bio-
logiska kommissionen. Tyvarr blev arbetet for de flesta deltagande
landerna ganska sporadiskt. Endast Finland lyckades genomfora langre
observationer tackande flera decennier och endast avbrutna av de bagge
varldskrigen. 1 slutet pa 1920-talet och under 1930-talet tilldrog sig
vattnets koldioxidhalt och kolsyrajamnviktssystem i havet stor upp-
marksamhet och matningarna utokades med bestamning av alkalinitet och
pH och man réaknade ut de olika parametrarna i kolsyrasystemet med
hjalp av dessa. Aven monitoring av vissa narsalter boérjade utforas,
men analysmetoderna var ej tillfredsstallande och resultaten blev
ganska osékra.

Féor Sveriges del vallade bristen pa fartyg, de la&nga kusterna och
splittringen av resurserna pa olika institutioner, stora svarigheter.
""'Skagerak' som 1935 ersatte det gamla fartyget med samma namn, var for
sin tid modernt, men disponerades for en hel del olika andamal, bl.a.
tjanstgjorde det som fiskeribevakningsfartyg och stodfartyg for fisket
runt Island. Fartyget sorterade under den hydrografisk-biologiska kom-
missionen och anvandes ocksa for rena forskningsandamal, speciellt
efter tillkomsten av oceanografiska institutet. Under 2:a varldskriget
ar,vandes "Skagerak' av marinen som hjalpkryssare. Fartygets maskin var
en experimentangmaskin, sort.'vallade standiga svarigheter. | slutet av
1940-talet foretog Ffartyget en vetenskaplig expedition till Medel-
havet. Lantbruksstyrelaena fiskeribyra forfogade oOver ett mindre
Ffiskeundersokningsfartyg "Eystrnsalt" som dock var for litet for mera
omfattande verksamhet. Under 2.a varldskriget begransades fartygets
verksamhet till Bottniska viken och omradet kring Landsort.
Marinstabens hydrografiska detalj anvande sig av ett mindre fartyg
"Orion" for hydrografiska matningar efter 2:a varldskriget.

Efter tillkomsten av Ffiskeristyrelsen och uppldsningen av den hyd-
rografisk-biologiska kommissionen, overfordes '"Skagerak'™ och "Eystra-
salt” till Fiskeristyrelsen. Er, battre samordning av natverksamheten
kunde nu ske, men tyvarr forsaldes "Orion"” i slutet pa 1950-talet.
Trots ombyggnad och utbyte av maskin, vallade 'Skagerak™ svarigheter.
Ombyggnaden medfdrde samre balans och sjoévardighet och minskning av
mojligheter for den vetenskapliga personalen att folja med. Endast
fyra kojplatser kunde disponeras for dessa. Svarigheterna kunde dock
sad smaningom o6vervinnas och i slutet pa 1950-talet fanns det plats for
sju forskare ombord. Fiskeristyrelsens hydrografiska avdelning kunde
nu ocksa disponera over viss personal fran marinstabens hydrografiska
detalj, som saknade eget fartyg. Detta var en viktig forstarkning for
hydrografiska avdelningens fataliga personal. Arbetet i Ostersjoi
kunde nu intensifieras. Efter 1959 har, i den mdn det varit mdjligt,
fyra expeditioner utforts i Ostersjon med U/F 'Skagerak', omfattande



de viktigaste djupstationerna. De matta parametrarna utbkades och
omfattade nu temperatur, salthalt, syrgas, svavelvéte, pH, alkalinitet
och fosfatfosfor. Aven tritiumprover togs pad nastan varje expedition
pa vissa djupstationer. Analys av tritiumhalten utfordes pa
internationella meterologiska institut vid Stockholms universitet.

Ar 1968 erholl jag bidrag till Ostersjoundersdokningarna fran statens
naturvetenskapliga forskningsrdd. En assistent kunde anstallas och
viss utrustning anskaffades. Analys av totalfosfor, nitrat och silikat
kunde inforas. Foljande ar overflyttades anslagsgivningen till statens
naturvardsverk och anslaget utokades sa att ett bitrade och en
hydrograf kunde anstallas for arbetet till sjoss. Provtagningen kunde
intensifieras och  parametrarna utvidgas till att omfatta 4&ven
ammoniak, nitrit, totalkvave, vattnets halt av mineralolja samt
klorofyllpigment, totalt organiskt kol, guldmne och fytoplankton.
Dessa kunde dock ej matas pa alla stationer beroende pa de tranga
laboratorieutrymmena och begransningen av personal ombord. Dessutom ar
analyserna arbetskravande. Da den 35 ar gamla "Skagerak"” hosten 1973
forsaldes och i juli 1974 ersattes med den moderna och storre
"Argos"”, kunde provtagningarna ytterligare intensifieras. Dessutom
kunde expeditionerna utdkas till att omfatta ocksd Bottniska viken tva
ggr per ar. Kapaciteten pad kvaveanalyserna kunde avsevart forbattras
och vi har nu &ven infort analys av humus och lignin. Det &r nu
mojligt att pa expeditionerna medtaga gastorskare, som kan utfora
specialanalyser som t.ex. sparmetallhalt i vatten och sediment.

De resultat som uppnatts har redovisats i ett 100-tal uppsatser av
vilka omkring 90 getts ut under kontraktstiden. Det &ar naturligtvis
svart att skilja pa det arbete som hér till avdelningens ordinarie
uppgifter och den monitoring som utforts med medel fran SNV. Fiskeri-
styrelsens hydrograiska laboratoriums arbetsuppgifter innefattar mat-
ningar av hydrografiska parametrar i vara havsomraden (monitoring).
Detta arbete utfors delvis med hjalp av undersokningsfartyg, delvis
frAdn fasta stationer. Nar fyrskeppen successivt drogs in och ersattes
med fasta obemannade kasunfyrar, tvingades vi upphtéra med denna
viktiga matverksamhet som pdagatt oavbrutet under fredstid. Vissa
matningar pdaborjades redan i slutet pa 1800-talet. En begaran- till
departementet att fa ersatta fyrskeppsmatningarna med automatiska
bojstationer lamnades obeaktad, da projektet ansadgs for dyrbart. |
stallet uppmanades avdelningen att igangsatta provtagningar och
matningar fran kustbevakningsfartyg. Darvid tvingades vi ocksd att
overlamna en del av matverksamheten pa ostkusten till SMHI. Pa Bomo
station i Gullmarsfjorden har matningarna pagatt oavbrutet sedan 1931»

Sammanfattningsvis kan man sadga att arbetet lett till fo6ljande
resultat:

1. Pavisandet av syrgasminskningen under 1900-talet i centrala
Ostersjons djupvatten.

2. Hojningen av salthalten i djupvattnet under samma tidsperiod.

3. Okningen av temperaturen i djupvattnet under samma tid.

4. okningen av fosfathalten i bade yt- och djupvattnet under de
senaste 30 aren.

5. Saltvattensinbrottens effekt pa syrgasforhallandena i djupvattnet

och de nu pagaende oscillationerna mellan syrgas och svavelvate i
djupbéackenen.
6. Oscillationerna i alvvattenforseln till Ostersjon. Sambandet med
saltvariationer.
Preliminar vattenbalans och saltbalans for Ostersjon.
Preliminar fosforbalans.

© N



9. Prelimindr organisk kolbalans. )
10. Eventuell o6kning av primarproduktionen i Ostersjon .

11. Pavisandet av utlosningen av fosfater ur sedimenten vid svavel-
vatebildning.

12. Kartlaggning av svavelvatets utbredning i djupbackenen.

13. Utveckling av analysteknik for svavelvéatebestarnning i havsvatten.

14. Forbattring av rutinanalystekniken med Spektrofotometer till
sjoss.

15. Forbattring av Winklertitrertekniken till sjoéss.

Vi kan nu i stora drag gora oss en fTorestallning om hur Ostersjoén
fungerar. Salthalten regleras av alvvattenstillforsel och av oregel-
bundet forekommande inbrott av saltvatten genom de danska suriden.
Dessa saltvattensinbrott fororsakas av meterologiska faktorer som
vattenstand, radande vindriktning och styrka. For att ett stort
saltattensinbrott skall kunna ske, erfordras att vattenstandet ar
osedvanligt lagt i sodra Ostersjon och att en nordvastlig storm
pressar in vatten i Kattegatt och forskjuter Baltfronten in forbi
Ostersjons inloppstriosklar vid Darss och Drogden-Flint-rannan

Tva stora saltvattensinbrott har skett under 1900-talet. Det forsta
skedde i slutet pd 1:a varldskriget eller just efter det, innan nagra
matningar i Ostersjons djupvatten annu kommit igdng efter kriget. Dar-
for kan man bara pa induktiv vag sluta sig till vad som skett.
Salthalten var t.ex. ovanligt hoég i Gotlandsdjupet, nar matningarna
paborjades 1923. Sedan avtog salthalten nastari kontinuerligt fram till
1932. Samtidigt minskade syrgaskoncentrationen och svavelvate bérjade
bildas narmast botten under 1932. Foljande &r fornyades dock vattnet 1
Gotlandsdjupet genom ett nytt saltvattensinbrott. Denna vattenomvalv-
nin har beskrivits av Kalle (1943). For att det stagnante vattnet
skall kunna fornyas, erfordras att salthalten i bottenvattnet minskKat
sd mycket att nytt vatten med hdgre densitet kan tranga undan det
gamla vattnet. Salthalten bérjade sedan o6ka fram till 2:a varldskri-
get, da matningarna igen upphorde pd grund av kriget. De matningar som
utfoérdes bl.a. vid finska kuststationer, visar att inga drastisxa
forandringar skedde tander den tid som den stora matverksamheten 1&g
nere. Trettiotalet kannetecknas i hela Ostersjon av ett minimum i
salthalten. | november 1951 skedde ett valdigt inbrott av” saltvatten
genom de danska sunden. Under tva veckor strommade 200 km vatten med
hog salthalt in i Ostersjon. Detta saltvattensinbrott har studerats
och beskrivits av Wyrtki (1954). Efter detta saltvattensinbrott, det
storsta som ndgonsin observerats, sjonk salthalten nastan”~kontinuer-
ligt fram till 1961. Syrgaskoncentrationen minskade ocksa och syret
forsvann helt i de djupaste lagren omkring 1957. Samtidigt observera-
des ocksd forekomsten av svavelvate (Engstrom, pers. medd.). Om man
jamfor likheten i salthaltsvariationerna och svavelvateforekomsten ar
detta den framsta indikationen pa salthaltsinbrottet 1 borjan pa
1920-talet (Fonselius och Rattanasen 1970). Studier av sedimentp-oppar
fran centrala Ostersjon visar att svavelvateperioder (eller atminstone
perioder med nastan total syrebrist) tidigare har forekommit under
Ostersjons utvecklingshistoria. Det ar dock ej nodvandigt att syret
helt Tforsvinner fran vattnet, for att svavelvate skall kunna bildas i

sedimenten

Ostersjons salthalt uppvisar ocksd periodiska variationer, som har
samband med de periodiska variationer som forekommer i alvvattentill-
forseln. Denna regleras av nederbordsforhdllandena i hela Ostersjo-
baekenet. Perioder med lag medelnederbord medfor oOkande salthalt i
Ostersjon (Fonselius 1969). En kontinuerlig minskning av flodvattens-
tillforseln ovanpad de periodiska variationerna under hela 1900-talet
har ocksd kunnat pavisas. En motsvarande okning av salthalten har ej



sakert kunnat pavisas pa grund av otillrackligt antal .langa matserier,
men indikationer pa& detta Tfinns. For narvarande haller Ostersjons
salthalt pa att oka, troligen i samband med en periodisk minskning av
alvvattenstillforseln. Denna salthaltsokning kan ocksa tankas bero pa
att Ostersjon i sin utvecklingshistoria passerat ett salthaltsminimum
under 1920- och 30-talet och att salthalten i det "Limniska havet” nu
langsamt borjar stiga. Att med sakerhet uttala sig om dessa saker ar
dock omojligt, det erfodras betydligt langre observationsserier av
salthalten for sadana slutsatser. Det ar ett faktum att temperaturen i
centrala Ostersjons djupvatten okat med omkring en grad under detta
sekel.

Bdde salthalts- och temperaturvariationer &ar med stor sannolikhet
naturliga fenomen.l varje fall ar det svart att tanka sig att mannis-
kan skulle ha kunnat paverka dessa faktorer direkt i sjalva Ostersjtin.
Indirekt kan detta dock vara mojligt genom att manniskan kan tankas ha
paverkat jordens klimat. Vissa forskare anser att forbranningen av
fossilt bransle antagit sadana proportioner i den industrialiserade
delen av varlden, att den med sakerhet pavisade okningen av
atmosfarens koldioxidhalt paverkar klimatet. Till exempel anses Nord-
atlantens temperatur ha okat med omkring en grad och nederbdrds-
forhallandena 6ver Nordeuropa anses ocksa ha forandrats. Bada feno-
menen har pavisats och vi vet ocksd att alla vara glaciarer pa norra
halvklotet dragit sig tillbaka upp mot bergen. V.i skulle saledes sjal-
va ha varmt upp var omgivning. A andra sidan pastar andra forskare att
jorden for narvarande gar mot en ny istid och att klimatet saledes

blir kallare.

Om vi nu atergadr till forhdllandena i Ostersjon, si vet vi att en tem-
peraturokning i vattnet medfor en okning av oxidationshastigheten hos

organiskt material. En okning pad en grad kan betyda en okning av oxi-
dationshastigheten med omkring 10 % (Kullenberg 1970). D& Ostersjon

har en mycket hég halt av organiskt material i ldsning, kan en sadan
okning av oxidationshastigheten vara tillracklig for att astadkomma en
minskning av syrgaskoncentrationen i djupvattnet, Syrgastillforseln

till djupvattnet kan ocksa tankas ha minskat genom den Okade salthal-
ten, som i sin tur kan medfdra en oOkad stabilitet i vattnets horison-
tala skiktning, speciellt i salthaltssprangskiktet. Den minskade alv-
vattentillforseln kan ocksd ha minskat vattenomsattningen i Ostersjon.

Det har alltid ratt syrebrist i centrala Ostersjons djupvatten, men vi
har kunnat klart konstatera att forhallandena Tforsamrats under vart
arhundrade. De uppraknade orsakerna (se ovan) till detta forhallande
ar naturliga, men man kan ocksa tanka sig att manniskan direkt har pa-
verkat syrgassituationen i Ostersjons sjupvatten. Vi kan ha okat till-
forseln av organiskt material till vattnet. Detta kan ske pa manga
satt. Valdiga méngder latt oxiderbart organiskt material slapps ut
fran massafabrikerna i form av avfall. Ostersjoomrddet &ar tattbefolkat
och de kommunala utslappen innehdller ocksd stora mangder oxiderbart
organiskt avfall. Storsta delen av detta material oxideras dock sdker-
ligen i ytvattnet i narheten av utslappspunkten och det ar svart att
tanka sig att sadant material i storre mangder skulle foras ned i
djupvattnet i Ostersjons centrala delar.

Forsurningen av nederborden oOver Skandinavien genom industriell paver-
kan sanker sjo- och alvvattnets pH. Det forsurade nederbdrdsvattnet
kart paverka utlosningen av humus fran marken och p& sa satt kan stora
mangder humus foras ut i Ostersjon. Vi kan dock ej med sakerhet séga
att si har skett



Dartill kommer att vi genom regleringen av vara alvar for vatten-
kraftsandamdl, har minskat den arliga varfloden. Denna for ut stora
mangder lera i suspension i havet. Dar falls aluminiumhydroxidkomplex
ut och drar med sig organiskt material soro pd sd satt fors ned i sedi-
menten. P& grund av alvregleringen kan denna utfallningsprocess tankas
ha minskat, mer! det finns inga belagg for att m sadan effekt skulle
ha paverkat forhallandena.

Slutligen har vi narsalterna som kan tédnkas o©ka produktionen av
levande organismer i vattnet och darmed ocksd mangden organiskt
material. Narsalter tillfors Ostersjori framst i kommunernas utslapp av
avloppsvatten. Detta galler framfor allt fosfat- och kvavefdreningar.

Fosfatmangderna i avloppsvattnet har okat till det fyrdubbla under de
senaste 20 aren, framst beroende pa den hoga fosfathalten i vara syn-
tetiska tvattmedel. Bada narsalterna har ‘'godslande" effekt pa
vattnet.

Redan pad 1930-talet ansdgs fosfor vara en produktionsbegransande
faktor i Ostersjon. Detta kan delvis ha berott pd att san saknade me-
toder Tfor att pa ett tillfredsstallande satt analysera kvavekomponen-
terna och att fosfatkoncentrationen under den mest produktiva arstiden
sjo"k till noll i vattnets ytskikt. Nu vet vi en hel del mera om dessa
saker. Fosfatfosfor ar framfor allt produktionsbegransande i Bottniska
viken och speciellt mycket i Bottenviken, dar koncentrationerna ar
myckt laga aven under vintern. | stallet &ar nitratvardena kolossalt
hoga under hela aret, ett fenomen som vi ej annu kunnat forklara. Vi
vet nu att fosfat och nitrat ar produktionsbegridnsande i olika delar
av Ostersjon. Generellt kan man saga att nitratets betydelse som be-
gransande faktor okar soderut, mot de danska sunden, medan fosforns
betydelse minskar. Detta ar en av huvudorsakerna till meningsskiljak-
tigheterna mellan de danska och svenska forskare betraffande nyttan av
fosfatfallning i kommunala reningsverk.

Han far latt intrycket att, d& Bottenvikens produktion &ar relativt lag
och fosfatkoncentrationen si lag att den begransar produktionen, det
skulle I6na sig att "godsla'" Bottenviken med fosfatfosfor eller mera
drastiskt uttryckt, att avskaffa fosfatfallningen i reningsverken i
omradet. Problemet ar emellertid ej sd enkelt. Det ar ett valkant fak-
tum att man far de storsta godslingseffekterna nar koncentrationen av
den begransade faktorn ar mycket 13g och man okar denna koncentration.
Darfor kan detta latt leda till en eutrofiering av omradet kring
utslappspunkten. Detta medfor obehag for ortsbefolkningen och rekrea-
tionsomradena omkring forstors eller skadas. Kunde fosfatet pa ett
praktiskt satt blandas ut i vattnet langt ute i Oppna havet, skulle
effekten troligtvis bli den o6nskade, men detta ar svart att genomfora
och mera forskning kravs innan sadana dyrbara projekt kan utforas.
Dessutom har jag har bortsett fran avloppsvattnets eventuella innehall
av andra skadliga eller toxiska amnen som till stor del fall3 ut med
fosfatet vid fallningsprocessen.

I havet falls fosfat normalt ut, troligtvis som jarnfosfat, och trans-
porteras p& sa satt ned i sedimenten. Stagfianta backen, som t.ex.

Ostersjon, fungerar dessutom som narsaltsfallor. Narsalterna upptas av
organismer i ytlagren och da dessa organismer dor, sjunker de nedat
under nedbrytning till enklare komponenter. En del av detta material

passerar genom salthaltssprangskiktet och bryts forst under detta ned
till oorganisk form. Darvid Overgar de organiskt bundna narsalterna
till oorganiska foreningar, sasom fosfat och nitrat. Dessa ackumuleras
i djupvattnet och ytvattnet utarmas pa sd satt pa narsalter.



Vinterkonvektionen aterfor arligen en del av dessa narsalter till yt-
vattnet. | Ostersjon har vi dessutom en annan viktig mekanism for
denna atertransport. Nar svavelvate bildas i de stagnants djupbacke-
nen, overgar forhallandena i vattnet fran oxiderade till reducerade.
Darvid overgdr det utfallda jarnfosfatet i ldsning och fosfatkon-
centrationen i det stagnants vattnet tkas kolossalt. A andra sidar!
overfors nitrat vid stor syrebrist till kvavgas. En viss ackumulation
av ammoniak sker dock 1 det svavelvatehaltiga vattnet, genom att
organiskt bundet kvave vid nedbrytning overgar till ammoniak. Nar nytt
vatten tranger undan det gamla svavelvatehaltiga fosfat- och ammo-
niakrika vattnet, fors dessa amnen upp i1 de o6verliggande syrgashaltiga
vattenlagren. Ammoniaken oxideras till nitrat. Genom vinterkonvek-
tionen hamnar en del av dessa narsalter smaningom upp i det fotiska
ytlagret och godslar detta. Vi far pd sa satt en okad primarproduktion
i ytvattnet och en o©Okad mangd organiskt material, som for sin
nedbrytning kréaver stora mangder syre.

Den Okande utlésningen av fosfat fran bottensedimenten genom de allt
oftare Tfodrekommande stagnationsperioderna med svavelvatebiidning, har
medfort en okad fosfathalt i hela vattenvolymen under sprangskiktet i
egentliga Ostersjon. Denna okning tillskrivs ofta direkt de okade
utslappen av fosfat i det kommunala kloakvattnet. D*tta ar dock
felaktigt, fosfatet harstammar Tfran bottensedimenten samt den Okade
ackumulationen av fosfat i djupvattnet genom den Okade stagnationen.
Det &r dock ténkbart att de Okade mangderna fosfat i avloppsvattnet i
vissa omraden oOkat primarproduktionen och pa s satt okat syreforbruk-
ningen vid nedbrytning av det bildade materialet. En del fosfat kan pa
sd satt tankas ha transporterats ned i djupvattnet. Den Okade syrefor-
brukningen kan ha bidragit till svavelvatebildningen och utldésningen
av fosfat fran sedimenten. Denna effekt ar antagligen sekundar, den
primara orsaken till syrebrist ar som jag tidigare framhallit

naturlig.

SLUTSATSER

1. Syrebristen i Ostersjons djupvatten beror pd naturliga processer
vilka emellertid kan ha paverkats eller paskyndats av manniskan.

2. Den okade salthalten i Ostersjon beror pd minskad sotvattentill-
forsel till Ostersjobackenet.

3. Detta oOkar stabiliteten i vattnets horisontala skiktning och for-
svarar syretillforseln till djupomradena.

4. Temperaturokningen i djupvattnet har fororsakats av en allman
okning av vattnets yttemperatur i Nordatlanten.

5. Detta kan paverka oxidationshastigheter. vid nedbrytning av orga-
niskt material i Ostersjons djupvatten.

6. Faktorerna i punkterna 3 och 5 kan fororsaka en kontinuerlig oOk-
ande syrebrist i Ostersjéns djupvatten.

7. Utslappen av latt oxiderbart organiskt material fran kommuner och
industrier kan ha forstarkt denna efekt.

8. Primarproduktionen av fytoplankton i Ostersjon har oékat pad grund
av Okningen av narsaltkoncentrationerna i ytvattnet.



10.

11.

12.

Narsaltokningen har fororsakats av utlosningen av fosfat fran
bottensedimenten under reducerande forhallanden. Detta fosfat har
tillsammans med ackumulerat fosfat i1 vattnet blandats upp 1 de
ovre lagren vid vattenomsattningen. Mojligen har ocksd de oOkade
mangderna fosfat i kommunalt avloppsvatten spelat en roll.
Kvaveforeningar tillfor i kommunalt avloppsvatten och industri-
utslapp» i nederbdrden och i humus som utléses genom forsurad
nederbord. fr, del i djupvattnet ackumulerad ammoniak kan ocksd ha
bidragit till effekter! genom uppblandning vid vattenomsattning.

Fosfat-fosfor och nitrat-kvadve ar produktionsbegransade narsalter
i Ostersjon. Er,dera av dem kan vara mera produktionsbegransade é&n
den andra i olika delar av Ostersjon.

Monitoring av de viktigaste hydrografiska oeh kemiska parametrar-
na, &ar den framsta metoden for att kunna folja langtidsforand-
rir,garna i Ostersjon. Detta bér ske 1 intimt samarbete med alla
Ostersjodstaterna.

Verksamheten bor fortsatta i samma omfattning som forut, men er-
farenheten far visa om vissa observatlonsparametrar bor ersattas
med andra.
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Investigation of the stagnant conditions and the eutrophication
of the Baltic Sea.

by

Stig H. Fonselius

Monitoring of hydrographic parameters began in the Baltic Sea at the
end of the 1890s. The work was internationally coordinated through the
1902 established International Council for the Exploration of the Sea
(ICES). The Baltic Sea was divided into zones and different countries
undertook to be responsible for 1its own part and to carry out
investigations there. At that time only salinity and temperature were
measured, but soon oxygen measurements at certain depths were added to
the programme. The area west of Gotland, including the Landsort Deep
was allotted to Sweden. In Sweden the work was done by the Hydrogra-
phic-Biological Commission. Unfortunately the work became rather
sporadic for most countries. Oily Finland was able to carry through
longer observation series covering several decades and only broken by
the two World Wars. At the end of the 1920s and during the 1930s the
carbon dioxide content and the carbonic acid system of the sea were
given much attention and the measurements were extended to cover also
pH and alkalinity. The different parameters of the carbonic acid
system were computed by help of these. Monitoring of certain nutrient
salts was also begun, but the analytical methods were not satisfying
and the obtained results were rather uncertain.

As for Sweden, the lack of ships, the long coasts arid the division of
the resources on different institutions, caused large difficulties.
The SKAGERAK which in 1935 replaced the old ship with the same name,
was for its time modern, but it was used for several different tasks.
It was e.g. used as a fisheries patrol ship and support ship for the
fisheries around Iceland. The ship belonged to the Hydrographic-
Biological Commission and was also used for pure research purposes,
especially after the establishment of the Oceanographic Institute.
During WW 11 the SKAGERAK was wused by the Navy as an auxiliary
cruiser. The engine of the ship was an experimental steam engine,
which caused constant difficulties. At the end of the 197Qs the ship
was used for a scientific expedition to the Mediterranean Sea. The
Fisheries Bureau of the Agricultural Board had at its disposal a smal-
ler fisheries research ship, the EYSTRASALT, which however was too
small for Jlarger programmes. During WW 11 the work of the ship was
limited to the Gulf of Bothnia and the Landsort area. The Hydrographic
Office of the Navy used a smaller ship, the ORION for hydrographic
measurements after WW I1.

At the establishing of the Fishery Board and the dissolution of the
Hydrographic-Biological Commission, the SKAGERAK and the EYSTRASALT
were allotted to the Fishery Board. A better coordination of the work
could now be carried through, but unfortunately the ORION was sold at
the end of the 1950s. In spite of reconstruction and exchange of
engine, the SKAGERAK caused trouble. The reconstruction caused poorer
seaworthiness, stability and reduced accommodations for the scientific
crew. Only four berths were available for scientists. The difficulties
were gradually overcome and at the end of the 1950s there was space
for 7 scientists on board. The Hydrographic Department of the Fishery
Board could now also make wuse of personnel from the Hydrographic
Office of the Navy, who lacked a ship of their own. This was an impor-
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tarit reinforcement for the small staff of the department. The work in
the Baltic Sea could now be intensified. After 1959 four expeditions
have annually been carried out with the R/V SKAGERAK, covering the
major deep stations, whenever it has been possible. The measured para-
meters were increased and included now temperature, salinity, oxygen,
hydrogen sulfide, pH, alkalinity and phosphate-phosphorus. Tritium
samples were taken on almost every expedition at certain deep
stations. The analysis of tritium was carried out at the International
Meteorological Institute of the University of Stockholm.

In 1968 |1 got grants from the Council for Natural Science for the
Baltic Sea investigations. One assistant could be employed and some
equipment was purchased. Analysis of total phosphorus, nitrate-nitro-
gen and silicate was introduced. The following year the grant giving
was transferred to the National Environment Protection Board and the
grant was increased, so that a technician arid a hydrographer could be
employed for the work at sea. The sampling was intensified and the
parameters were increased with analysis of ammonia, nitrite, total
nitrogen, mineral oil and chlorophyll pigments, total organic carbon,
yellow substance arid phytoplankton. These could, however not be
measured on all stations due to the small laboratory facilities and
limitation of personnel on board. In addition the analytical work was
time consuming. When the 35 years old SKAGERAK was sold at the end of
1973 and was replaced by the modern and bigger ARGOS in July 1979, the
work could be still more intensified. In addition the expedition could
be extended to include the Gulf of Bothnia two times per year. The
capacity of the nitrogen analyses could be considerably increased and
we could introduce analysis of humus and lignin. It is now possible
to invite visiting scientists on the expeditions, who can carry out
special analyses for e.g. heavy metals in sediments and water.

The obtained results have been described in some 100 works of which
some 90 have been published during the time for the research grants.
It is of course difficult to separate the work which belongs to the
ordinary tasks of the laboratory and the monitoring carried out with
grants from the Environment Protection Board. The tasks of the Insti-
tute of Hydrographic Research includes measurements of hydrographic
parameters in our sea areas (monitoring). This work is carried out
partly by help of research vessels, partly from permanent stations.
When the lightships gradually were withdrawn and replaced by permanent
unmanned light towers placed on caissons we were forced to stop this
important measuring activity, which had been going on uninterrupted
during peace time. Some measurements were started already at the end
of the last century. A request to the ministery to replace the
measurements on the lightships with automatic buoy stations, was not
granted, because the project was considered to be too expensive.
Instead we were asked to start sampling and measurements by help of
coast guard vessels. In addition we were forced to transfer a part of
the work at the east coast to the Swedish Meteorological and
Hydrolocical Institute. Or. the Bom6é Hydrographical Station the
measurements have continued uninterrupted since 1931.

As a conclusion i1t may be said that the work has lead to the following
results

1. Detection of the decreasing oxygen content of the deep water in
the central Baltic Sea during the 1980s.

2. Increasing of salinity in the deep water during the same time.
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3. Increasing of the temperature of the deep water during the same
time.

4. Increasing of the phosphate content in both the surface and the
deep water during the last 30 years.

5. The effect of the salt water inflows on the oxygen conditions in
the deep water and the now ongoing oscillations between oxygen and
hydrogen sulfide in the deep basins.

6. Oscillations in the river discharge to the Baltic Sea. The connec-
tion with the salinity variations.

7. A preliminary water arid salt balance for the Baltic Sea.

8. A preliminary phosphorus balance.

9. A preliminary organic carbon balance.

10. A possible increase of the primary production in the Baltic Sea.

11. Detection of the dissolution of phosphate from the sediments
during hydrogen sulfide formation.

12. Happing of the extension of the hydrogen sulfide in the deep
basins.

13. Development of an analytical technique for hydrogen sulfide deter-
mination in sea water.

14. Improvement of routines for analytical techniques with spectropho-
tometers at sea.

15. Improvement of the Winkler titration technique at sea.

We can now generally get an idea of how the Baltic Sea is functioning.
The salinity is regulated by the river discharge and by irregularly
occurring inflows of salt water through the Danish sounds. These salt
water inflows are caused by meteorological factors as sea level
variations, prevailing wind directions and forces. For a large salt
water inflow to occur, an unusaily low water level in the southern
Baltic Sea is required and a north-westerly storm has to force water
into the Kattegat, pressing the Belt front in over the sills of the
Baltic Sea at Darss and the Drogden-Flint channel.

Two large salt water inflows have occurred during the 1900s. The Tfirst
occurred at the end of W I or just after it, before measurements in
the deep water of the Baltic Sea had begun after the war. Therefore it
is only possible to draw conclusions by help of indicates. The
salinity was e.g. unusally high in the Gotland D”ep when the
measurements began in 1923. Then the salinity decreased, almost
continuosly until 1932. During the same time the oxygen concentration
decreased arid hydrogen sulfide began to form close to the bottom in
1932. The following year the water of the Gotland Deep was, however,
renewed through a new salt water inflow. This turnover of the water
has been described by Kalle (1943). In order that the stagnant water
may be renewed, it is required that the salinity of the bottom water
has decreased so much that new water with a higher density can replace
the old water. The salinity began then to increase until WV 11, when
the measurements ceased, due to the war.
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The measurements carried out e.g. at Finnish coastal stations, show
that no drastic changes occurred during the time the extensive mea-
surements had ceased. The 1930s are marked in the whole Baltic Sea by
a minimum in the salinity. In November 1951 a large salt water inflow
occurred through the Danish sounds. During two weeks 200 krrr  of water
with high salinity streamed into the Baltic Sea. This salt water in-
flow has been studied and described by Wyrtki (1954). After this salt
water inflow, the largest ever observed, the salinity decreased almost
continuously until 1961. The oxygen concentration also decreased arid
the oxygen disappeared totally in the deepest layers in 1957. At the
same time the presence of hydrogen sulfide was observed (Engstrom per.
comm.). If one compares the similarities in the salinity variations
and the hydrogen sulfide formation, these are the main indications for
the salt water inflow in the beginning of the 1920s (Fonselius and
Rattanasen). Studies of sediment cores from the central Baltic Sea
show that hydrogen sulfide periods (or periods with almost total
oxygen deficit) have occurred earlier during the development of the
Baltic Sea. It is, however, not necessary that the oxygen disappears
completely from the water, for formation of hydrogen sulfide in the
sediments.

The salinity of the Baltic Sea also shows periodical variations, which
are related to the periodic variations which occur in the river water
discharge. This is regulated by the precipitation conditions in the
whole Baltic Sea basin. Periods with low mean precipitation cause
increasing salinity in the Baltic Sea (Fonselius 1969). A continuous
decrease of the river water discharge on top of the periodical varia-
tions during the whole 20th century has also been shown. A correspon-
ding increase of the salinity has not been positively shown due to
insufficiently long series of measurements, but indications of such an
increase exist. At present the salinity of the Baltic Sea is increa-
sing, probably due to a periodical decrease of the river discharge.
This salinity increase may also be caused by the possibility that the
Baltic Sea in its history of development, has passed a salinity mini-
mum in the 1920s and 1930s and that the salinity in the "Limnia Sea”
now slowly begins to increase. It is, however, not possible to say
anything definitely regarding such possibilities, much longer observa-
tion series are needed for the salinity, in order to draw such conclu-
sions. It is, however, a fact that the temperature of the deep water
in the central Baltic Sea has increased around one degree Celsius
during the present century.

Both the salinity and the temperature variations are most probably
natural phenomena. Anyhow it is hard to think that Man could have in-
fluenced these factors directly in the Baltic Sea itself. Indirectly
this may, however, be possible because Man may possibly have influen-
ced the climate of the earth. Some scientists believe that the burning
of fossil fuel may have taken such proportions in the industrialized
world, that the definitely measured increase of the carbon dioxide
content has influenced the climate. The temperature of the North
Atlantic, e.g. 1is considered to have increased by one degree and the
precipitation conditions over North Europe may also have changed. Both
phenomena have been measured and we also know that the glaciers of the
northern hemisphere have withdrawn up into the mountains. We may thus
have warmed up our environment. On the other side other scientists
claim that the earth at present goes towards a ne% glaciation and the
climate consequently gets colder.
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If we now return to the conditions in the Baltic Sea, we know that a
temperature increase in the water causes an increase of the oxidation
rate of organic matter. An increase by one degree may cause an increa-
sing of the oxidation rate with 10 % (Kullenberg 1970). Because the
Baltic Sea has a very high concentration of organic matter in
solution, such an increase of the oxidation rate may be sufficient to
cause a decreasing oxygen concentration in the deep water. It may also
be possible that the oxygen concentration has decreased due to the
increased salinity, which say have caused an increased stability of
the horisontal layering, especially in the haloeline. The decreased
river discharge may also have decreased the water exchange in the
Baltic Sea.

There has always been oxygen deficit in the deep water of the central
Baltic Sea, but we can clearly establish that the conditions have
grown worse during our century. The causes for this, as mentioned
above, are natural, but one can also reason that Man directly has in-
fluenced the oxygen conditions in the Baltic deep water. We may have
increased the discharge of organic matter to the water. This can be
done in many ways. Huge amounts of easily oxidable organic matter is
discharged from the pulp and paper mill as waste. The Baltic Sea area
is densily populated and the sewage from communities also contains
large amounts of oxidable organic matter. Most of this matter is
certainly oxidized in the surface water close to the discharge points,
and it is hard to think that such material in larger amount would be
brought down into the deep water of the central Baltic Sea.

The acidification of the precipitation over Scandinavia through
industrial activities, lowers the pH of lake and river water. The
acidified rain water may influence the dissolution of humus from the
soil and in that way large amounts of humus may be brought into the
Baltic Sea. We can, however, not with certainty claim that this happe-
ned.

On the other side we have through regulation of our rivers for water
power purposes, reduced the annual spring flood. This normally brings
out large amounts of clay in suspended form into the sea. There the
aluminium hydroxide complexes are Fflocculated and coprecipitate
organic matter, which thus is transported down in the sediments. Be-
cause of the river damming this precipitation process may have been
decreased, but there is no evidence that such an effect should have
influenced the conditions.

Finally we have the nutrient salts, which may have increased the pri-
mary production of [living organisms in the water and therefore also
the amount of organic matter. Nutrients are brought to the Baltic Sea
mainly in the sewage water from the communities. This goes especially
for phosphorus and nitrogen compounds. The concentration of phosphate
in sewage water has increased four times during the last twenty years,
mainly due to the high amounts of phosphate in our washing powders.
Both nutrients have a "fertilizing"” effect on the water.

Already during the 1930s phosphate was considered to be a production
limiting factor in the Baltic Sea. This may partly have been due to
the Jlack of methods for a satisfying analysis of nitrogen compounds
and due to the fact that the phosphate concentration during the high
productive season went down to zero in the surface layers of the
water. Now we know more about this. Phosphate-phosphorus is above all
production limiting in the Gulf of Bothnia and especially in the
Bothnian Bay, where the concentration is very low also during the



winter. Instead the nitrate concentrations there are very high during
the whole year, a phenomenon which at present has not been fully ex-
plained. We now know that phosphate and nitrate are production
limiting in different parts of the Baltic Sea. Generally it may be
said that the importance of the nitrogen as limiting factor increases
towards the south towards the Danish sounds, while the importance of
the phosphorus decreases. This 1is one of the main reasons for the
different views of Danish and Swedish scientists regarding the
usefulness of phosphorus precipitation in urban sewage plants.

One easily gets the impression that because the productivity of the
Bothnian Bay is relatively low and the phosphate concentration so low
that it Qlimits the production, it would be profitable to "fertilize!l
the Bothnian fey with phosphate, or more drastically expressed, to
stop the phosphate precipitation in the sewage plants in the area. The
problem is, however, not that simple. It is a well known fact that one
gets the largest fertilization effects when the concentration of the
limiting factor is very low and the concentration of this factor is
increased. Therefore this easily may cause an eutrophication of the
area around the outlet point. This causes inconveniences for the popu-
lation and the recreation areas if the surroundings are destroyed or
damaged. If the phosphate in a practical way could be mixed into the
water far out in the open sea, the effects probably would be
desirable, but more research is needed, before such expensive projects
are carried out. Also | have here disregarded the possible content of
other harmful or toxic substances in the sewage, which to a large
extent are coprecipitated with the phosphorus in the precipitation
process. In the sea phosphate normally is precipitated, probably as
iron phosphate, and 1is in thatway transported down into the
sediments. Stagnant basins, e.g. the Baltic Sea, additionally act as
nutrient traps. The nutrients are taken up by organisms in the surface
layer, and when these die, they sink down during oxidation to simpler
components. A part of this matter passes through the halocline and is
broken down into inorganic form below 1it. The organically bound
nutrients are transformed into inorganic compounds, e.g. phosphate and
nitrate. These accumulate in the deep water and the surface water is
thus stripped of nutrients. Thewinter convection bringsa part of

these nutrients back to the surface water. In the Baltic Sea we also
have another important mechanismfor this back transport. When
hydrogen sulfide is formed in the stagnant deep basins, the conditions
in the water turn from oxidizing to reducing. Then the precipitated
iron phosphate is dissolved and the phosphate concentration in the
stagnant water increases enormously. On the other side nitrate is
reduced to nitrogen gas during oxygen deficiency. A certain accumula-
tion of ammonia, however, occurs in the hydrogen sulfide containing
water, because organically bound nitrogen is released as ammonia. When
new water replaces the old hydrogen sulfide containing phosphate and
ammonia rich water, these nutrients are brought up into the oxygen
containing water above. The ammonia is.oxidized to nitrate. Through
the winter convection a part of these nutrients finally are transpor-
ted up into the photic surface layer, fertilizing it. We thus get an
increased primary production in the surface water and an increased
amount OFf organic matter, which Tfor its oxidation requires large
amount of oxygen. The increasing dissolution of phosphate from the
bottom sediments through the more oftan occurring stagnation periods
with hydrogen sulfide formation, have caused an 1increased phosphate
content in the whole water volume below the halocline in the Baltic
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Proper. This increase is often ascribed directly to the increasing
discharge of phosphate in sewage water from communities. This is,
however, not true, the phosphate originates from the bottom sediments
and the increasing accumulation of phosphate in the deep water, due to
the iIncreased stagnation. It is, however, possible that the increased
amount of phosphate in the sewage water in some areas has increased
the primary production and that it thus has increased the oxygen
utilization in the oxidation of the formed organic matter. A part of
the phosphate may in this manner have been transported down into the
deep water. The increased oxygen utilization may have contributed to
the hydrogen®"sulfide formation and dissolution of phosphate from the
bottom sediments. This process is probably of secondary importance,
the primary reason for the oxygen deficit 1is, as | earlier have
stressed, of natural origin.

CONCLUSIONS

1. The oxygen deficit in the deep water of the Baltic Sea is caused
by natural processes, which, however, may have been influenced
or enforced by Man.

2. The increased salinity in the Baltic Sea is caused by decreased
fresh water supply to the Baltic basin.

3. This increases the stability of the horisontal layering of the
water and obstructs the oxygen supply to the deep water.

4. The temperature increase of the deep water has been caused
through a general warming of the surface water in the North
Atlantic.

5. This may influence the oxidation rate of the breakdown of orga-
nic matter in the Baltic Sea deep water.

6. The factors in points 3 and 5 may cause a continuously increa-
sing oxygen deficit in the Baltic Sea deep water.

7. Discharge of easily oxidisable organic matter from eommmities
and industries may have enforced this effect.

8. The primary production of phytoplankton in the Baltic Sea has
increased due to the increase of nutrients in the surface water.

9. The increase of nutrients has been caused by dissolution of
phosphate from the bottom sediments during reducing conditions.
This phosphate has together with accumulated phosphate in the
water, been mixed up in the surface layers during convection.
Possibly the increased amounts of phosphorus in sewage water may
have played a role. Nitrogen compounds are added from sewage
water and industrial discharges, from the atmosphere in precipi-
tation and from humus which has been dissolved by acid precipi-
tation. A part of the ammonia accumulated in the deep water may
also have contributed to the effect by mixing during the
exchange.

10. Phosphate-phosphorus and nitrate-nitrogen are production Hlimi-
ting nutrient salts in the Baltic Sea. Che of them may be more
production limiting than the other in différent parts of the
Baltic Sea.



11. Monitoring of the most important hydrographical and chemical
parameters is the best method to be able to follow Ilong time
changes in the Baltic Sea. This has to be done in close
cooperation with all the countries around the Baltic Sea.

12. The activity should continue in the same extension as before,

but experiences will show if some observation parameters should
be replaced by new ones.
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3. FORSKNINGSVERKSAMHETEN
av

Artur Svansson

Kattegatt

Mitt arbete "Features in the Kattegat hydrography" har accepterats for
publicering i ICES tidskrift Rapport et Procés-Verbaux. Med data
fran Goteborg-Frederikshavn-projektet har jag dar raknat fram en
nettotransport till Skagerrak av 15 000 ton totalfosfor pr &r och c:a
10 ggr sd mycket totalkvave.

Liksom under tidigare ar har vara fartyg tagit prover i Laholmsbukten.
Se a4ven nedan om SNV:s eutrofieringsprojekt.

Gullmarsunderstkningen

Vid budgetarsskiftet 1983-07-01 upphorde medelstilldelningar fran
Lansstyrelsen nar kontrollprogrammet for Gullmaren o©overgick i1 ett per-
manent program. Jag sjalv arbetade med en Gullmars-sammanstallning
(som blev fardig i februari 198+*1).

Fiskerihydrografi

Arbetet intensifierades nar Laura Piriz bdrjade delta i projektet i
slutet av aret. Hon gjorde Dbl.a. ingdende studier om den s.k.
retentionsteorin, som postulerar att silien garna leker i omraden, som
ar begransade av hydrografiska fronter. Strax fore arets slut siande vi
ut ett utkast av kapitlet Sill till ett flertal fiskeribiologer i
Lysekil (inkl. Hans Hoglund). Resultatet blev en ganska intensiv
kritik, vilken vi hoppas ha tagit hansyn till i en reviderad version.

SNV:s eutrofieringsprojekt

SNV  har wuider aret anordnat en serie moten om eutrofiering i marin
miljé. Till ett av dessa moéten (1983-09-09) hade kallats en
internationell utfrdgningspanel, som tidigare last in deltagarnas
projektansokningar. Stig Fonselius och jag deltog fran Laboratoriet.
Vi har (198*1-01-25) tillsammans sOkt c:a 150 000 kr for "Analys av
trender mm i hydrografiska dataserier’”™ 1 anknytning till eutrofie-
ringsprojektet.
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The Research Activities

by

Artur Svansson

Kattegat

My work "Features in the Kattegat hydrography" has been accepted for
publishing in the journal Rapport et Procés Verbaux of the ICES.
From the data of the Goteborg-Frederikshavn-Project | have estimated a
net transport of 15 000 tons total phosphorus and nearly 10 times more
total nitrogen per year to the Skagerrak.

As in the earlier years our ships have done the samplings in the
Laholm Bight. See also about the Eutrophication Project of the
National Environment Protection Board below.

The Study of the Gullmar fjord

At the turning of the fiscal year 1983-07-01 the financial aid from
the County Govt. Board stopped, when the control programme of the
Gullmar passed into a permanent programme. I myself worked on a
compilation of the Gullmar fjord (which was completed in February
1984).

Fisheries hydrography

The work became intensified when Laura Piriz started participating in
the project at the end of the year. She studied among other things the
so called retention theory which postulates that the herring rather
spawns in the area which is limited by hydrographical fronts. Just
before the end of the year we sent a draft manauscript of the chapter
on Herring to some of the Tfisheries biologists in Lysekil (incl. . Hans
Hoglund). The consequence was a rather sharp criticism which we hope
to have taken into consideration in the revised version.

The Eutrophication Project of the National Environment Protection
Board

The National Environment Protection Board has had a number of meetings
regarding eutrophication in the marine environment during the year. To
one of those meetings (1983-09-09) had been invited an international
reviewing panel which had previously studied the participants®™ project
proposals. Stig Fonselius and | took part from the Laboratory. We have
(1984-01-25) together applied for nearly 150 000 kr for the "Analysis
of Trends etc in Hydrographical Data Series" in connection with the
eutrophication project.
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4. BEVILJADE MEDEL. (Budget)

82/83 83/84

El LONER. Salaries 255 000 kr 8 000 kr

" SJUKVARD. Health Service 3 000 3 000
INRIKES F5SOR. Domestic travels 45 000 50 000

»  LAB.UTRUSINING mm. Lab. equipment 141 000 153 000

" HYROR. Re its 700 000 725 000
PMK (SNV). Monitoring program 641 000 717 000
PMK (SMH1). " 48 000 50 000
AMS.(NatiDnal Labor Market Board) 157 000
AMS Ungdcn. " 43 000 170 000

5.  FARTYGSEXPEDITIONER
av

Sven G. Engstrom

De hydrografiska expeditionerna kunde under 1983 genomfdras enligt
program. Fyrs expeditioner utfordes med Argos och tre med Thetis. Gott
samarbete med Havsfiskelaboratoriet gjorde det mojligt att ater
genomfora 4 expeditioner i Ostersjon vilket vi inte kunnat under nagra
ar.

Laboratoriets fOrsta expedition genomférdes med Argos tiden 17-24
januari. Exfsditionen omfattade Kattegatt, Oresund och egentliga
Ostersjon. | Kattegatt utfordes undersokningarna inom PMK.

Fran Lunds universitet deltog ett forskarlag som utférde bottenfauna-
uridersoéknings r p& 12 lokaler i sodra och Ostra Ostersjon .

Aven om det var vinter si var vadret osedvanligt svart under storre
delen av expeditionen. Vid passagen av Kullen och vid stationen BY 29
i norra Ostersjon o©versteg vindhastigheten vindmatarens gradering
(35 m/sek), inte bara momentant utan under langre stunder. En del
stationer maste darfor slopas da arbete var omojligt. Pa vag mot
Ostersjon tillbringades en natt i Halsingborg p.g.a. storm och pa
atervagen ilcidsattes personalen fran Lund vid ett kort besok i
Trelleborg.

Under tiden (-11 mars deltog personal fran hydrografiska laboratoriet
i en fiskeribiologisk expedition med Argos i sodra Ostersjon. De hyd-
rografiska dcta som da insamlades utgjorde en mycket intressant komp-
lettering eller fortsattning pa januariexpedtionen.

Samtidigt, eller under dagarna 7-10 mars, genomfdrdes med Thetis en
undersdkning 1 Bohuslans fjordar samt snittet Goteborg-Frederikshavn.
Vadret var daligt aven under denna vecka pa bagge sidor av landet. For
Argos del kurde undersokningarna bedrivas planenligt. Aven Thetis
kunde genomfoéra alla arbeten me en del omstuvningar 1 programmet
maste goras. Thetis Overnattade i Uddevalla, Lysekil och Kungshamn.
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Varens stora undersokning av samtliga omgivande vallart genomfordes med

Argos under tiden 2-5 maj och 24 maj till 15 juni. |1 expeditionen
ingick undersokningarna ingadende i PMK. Under forsta perioden utfordes
undersodkningar i1 Kattegatt, Skagerrak, Ildefjorden och o6vriga fjordar i

Bohuslan. Efter uppehall for helger (Kr_Himmelsfard och Pingst) fort-
satte expeditionen med undersokningar i Kattegatt, Oresund, Ostersjon,
Bottenhavet och Bottenviken. Da vadret var mycket bra kunde alla pla-
nerade arbeten utfdras med mycket gott resultat.

Under expeditionens senare del deltog 3 gastforskare fran Umed univer-
sitet (2 fran USA) och 2 gastforskare fran Havsforksningsinstitutet i
Helsingfors

Forskarna fran |Inst. for Mikrobiologi vid Umed universitet utfdrde
citat "ett Faltexperiment langs Ostersjons naturliga salthaltsgra-
dient, for att studera effekten av molybden p& algernas kvaveomsatt-
ning. Den erhallna informationen kan bidraga till okad forstaelse av
de skillnader i naringsbegransning som rader mellan limnisk och marin
milJo. Genom de mycket goda arbetsmdjligheterna ombord har arbetet
kunnat utfdoras med ett gott resultat'.

Forskarna fran Havsforskningsinstitutet i Helsingfors utforde provtag-
ning Tfor botten faunaundersékning vid 17 stationer, flertalet i Bott-
niska viken. D& vaderleksbetingelserna var goda kunde samtliga deras
onskemal tillgodoses.

Under expeditionen bestdkta hamnar; Stockholm 27-31 maj, Vasa 3-5 juni,
Umed uthamn 7 juni, Mariehamn 9-11 juni.

Under bestket 1 Stockholm besoktes fartyget den 30 maj av personal
fran jordbruks- och finansdepartementen for information och diskussion
av Argos vetenskapliga utrustning. Under fdrmiddagen den 31 maj holls
informellt sammantrade med personal Tfran utrikesdepartementet angaende
problem fo6r forskningsfartyg vid arbete iInom andra la&nders fiskezoner
eller pa nationellt vatten.

Under tiden 12-23 september, genomfordes med Argos ert expedition i
Skagerrak, Bohuslans fjordar, Kattegatt, Oresund och Ostersjon. En del
av expeditionen, Skagerrak, lIdefjorden och Bohuslans fjordar var en
ersattning for en under augusti inhiberad expedition med Thetis.
Ostersjoexpeditionen var den forsta, vid denna arstid pa flera ar och
darfor av sarskilt stort iIntresse. Expeditionen genomfdrdes under
varierande vaderleksforhallanden, men rned bra resultat.

I borjan pa oktober, 3-4, utfordes med Thetis en mindre undersokning i
Braviken, Slatbaken och asko skargard. Undersdkningen var foranledd av
en begaran fran fiskarena i trakten. Under forsta dagen fick vi stor
hjalp med provtagning av Kustbevakningen. Undersodkningen gick bra och
resultaten kommer snart att publiceras.

Senare i oktober, 24-26, var vi ater ute med Thetis, nu i Bohuslans
fjordar. Enligt planerna var det meningen att vi skulle tagit snittet
over till Frederikshavn men det harda hostvadret omojliggjorde allt
arbete utoraskdrs. Under de dagar vi arbetade holl sig vindhastigheten
oftast oOver 12 m/sek och vid flera tillfallen 6ver 20 m/sek trots att
vi befann oss inomskars.

Den stora hostexpeditionen omfattande samtliga omgivande vatten,
genomfordes ombord pa& Argos under tiden 6-18 november och 4-11
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december. Under denna expedition utfordes undersokningarna inom PMK.
Forsta delen av expeditionen utgick fran Sundsvall och omfattade
Bottenviken, Bottenhavet samt norra och mellersta Ostersjon. Trots
tidvis hart vader kunde alla planerade arbeten genomfdras. Fran efter-
middag fredag den 11 november till sondag kvall 1ag Argos i Mariehamn
dad ett flertal representanter for olika myndigheter p& Aland hade in-
bjudits att besdka fartyget. Forsta delen av expeditionen avslutades
i Karlskrona. Efter tvd veckors Tiskeribiologiska undersokningar i
sodra och mellersta Ostersjon Tortsatte var expedition fran Karlskrona
pa sondag kvall den 4 december. Aven under denna vecka var vadret
mindre bra, hogsta vindhastighet dock '"bara" 18 m/sek. Samtliga under-
sokningar i sodra Ostersjon, Oresund, Kattegatt, Skagerrak, Ildefjorden
och oOvriga Bohuslans fjordar kunde utfdras med gott resultat. Fran
l6rdag kvall till sondag morgon, 10-11 december, 1&g Argos i Lysekil.
Arets sista expedition avslutades vid Nya Varvet vid 19-tiden séndag
kvall den 11 december.

Trots ofta mycket daligt vader har arets expeditioner genomfiorts med
gott resultat och under gott humoér fran besattningarna och undersok-
ningspersonalen .

ANTAL PROVER

Provtagnings- och analysverksamheten vid laboratoriet eller vid labo-
ratorium ombord pa vara undersokningsfartyg har okat jamfort med fore-

gdende 4ar. Aven under gangna aret har provtagning skett med hjalp av
Kustbevakningen och Kostertrafik. En del analyser har ocksd gjorts for

andra institutioner.

Sammanlagt har foljande provtagningar och analyser utforts pa labora-
torium ombord eller i land:

Number of samples processed

Sampling- and analysing activities have increased in the lab as well
as on board the research ships compared to last year. Even during the
previous year samplings were carried out with the help of Coast Guard
and Kostertraffic vessels. Some analyses were also done for other
institutions

Altogether the following samplings and analyses are carried out in the
laboratory either on board the ship or on land:

Serier Argos 447 Nitrit 2457
Serier Thetis 55 Nitrat 2457
CTD-regostreringar 222 Ammonium 2427
BT-registreringar 226 Totalkvéave/Totalnitrogen 3042
Saltbestamningar/Salinity 5770 Aluminium 431
Temperaturbestamningar 4600 Prim. prod, (stationer) 32
Syrgas/0xygen 4522 Klorofyll 246
Svavelvate/Hudrogen 179 Fytoplankton 184*
pH 1570 OljasMineral oil 108
Fosfatfosfor 4370 Humus 1566
Totalfosfor 3136 Lignin 1566
Silikat/Silicate 1953 Zooplankton (havdrag) 123*
Alkalinitet/Alkalinity 1572 Zoobenthos 40

* Analyserna utfores vid SNV.



Research Vessel Cruises

by

Sven G, Engstrom

The hydrographic expeditions could during 1983 be carried through
according to the program. Four expeditions with Argos were carried out
and three with Thetis. Good cooperation with the Institute of Marine
Research made it possible to perform 4 expeditions in the Baltic Sea,
which has not been possible for the last years.

The First expedition was carried out with Argos from 1? to 24 January.
The expedition included the Kattegat, the Oresund and the Baltic
Proper. In the Kattegat the PMK program was carried out.

A research team from the University of Lund participated in the cruise
and made bottom fauna investigations at 12 places in the southern and
eastern Baltic Sea.

For being winter time the weather was unusually bad during most part
of the expedition. When passing Kullen and at the station BY 29 in the
northern Baltic Sea the wind Tforce exceeded the scale of the wind
meter, 35 m/s, not only momentaneously, but during Qlonger periods.
Some stations could therefore not be worked. On the way to the Baltic
Sea a night had to be spent in Halsingborg due to storm and on the way
home the scientists from Lund debarked during a short visit in
Trelleborg.

During the time 7-11 March personnel from the Institute participated
in a fisheries-biological cruise with Argos in the southern Baltic
Sea. The obtained hydrographic data made a very interesting addition
to the results from the January cruise.

During the same period, 7-10 March, an investigation of the Bohus
fjords and the section Goteborg-Frederikshavn was carried out with
Thetis. Also during this week the weather conditions were bad on the
east and the west coasts. On Argos the work could be carried out
according to the plan. Also Thetis could carry out the work, but
changes had to be made in the program. Thetis spent the nights in
Uddevalla, Lysekil arid Kungshamn.

The large spring cruise with Argos, covering all waters surrounding
Sweden was carried out 2-5 May, and 24 May to 15 June. The work
included the naional monitoring program (PMK) that is linked to the
Baltic Monitoring Program. During the first period work was performed
in the Kattegat, the Skagerrak, the ldefjord and in the other Bohus
fjords. After stopovers for holidays the expedition continued with
work in the Kattegat, the Oresund, the Baltic Proper, the Bothnian Sea
and the Bothnian Bay. Because the weather conditions were very Tfavo-
rable, all planned work could be carried out with very good results.

During the second part of the cruise 3 guest scientists from the
University of Umead participated (2 from the USA) and 2 guest
scientists from the Institute of Marine Research in Helsinki.

The scientists from the Institute of Microbiology of the University of
Umed carried out a field experiment along the natural salinity gra-
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dient of the Baltic Sea in order to study the effect-of molybdenum on
the nitrogen cycle of algae. The obtained information may contribute
to the understanding of the differences in nutrient limitations
between liranic and marine environment. Due to the very good working
conditions on board, the study could be carried out with good results.

The scientists from the Institute of Marine Research in Helsinki
carried out bottom fauna investigations at 17 stations, most of them
in the Gulf of Bothnia. Due to the good weather conditions, all their
requests could be satisfied.

Ports visited during the cruises Stockholm 27-31 May, Vasa 3-5 June,
Umed outer port 7 June, Mariehamn 9-11 June.

During the stay in Stockholm the ship was visited by personnel from
the ministerles of Agriculture and Finances for information and
discussion regarding the scientific equipment of Argos. During the
morning the 31 May an informal meeting was held with personnel from
the Ministry of Foreign Affairs regarding the problems for research
ships when working in the fishing zones of foreign countries or in
national waters.

During 12-23 September a cruise with Argos was carried out in the
Skagerrak, the Bonus fjords, the Kattegat, the Oresund and the Baltic
Proper. A part of the expedition, in the Skagerrak, the ldefjord and
the Bohus fjords was a replacement of an inhibited expedition with
Thetis in August. The Baltic Sea expedition was the first at this time
of the year since many years and was therefore of special Iinterest.
The cruise was carried out during varying weather conditions, but with
good result.

In the beginning of October (3-4) a smaller cruise was made with
Thetis in the Braviken, the Slatbaken and the Askd archipelago. The
cruise was made on a request from the fisherman: in the area. During
the first day we got much help with the sampling by the Coast Guard.
The cruise went according to the plan and the results will soon be
published.

Later in October (24-26), the Bohus fjords were visited with Thetis.
According to the plan the section Go6teborg-Fredrikshavn was to be
worked, but the severe autumn weather made all work outside the
archipelago impossible. During the working days the wind force was
often above 12 m/s and at many occasions it exceeded 20 m/s.

The large autumn expedition covered all surrounding waters and was
carried out with Argos 6-18 November and 4-11 December. During this
expedition the PMK program was run. The first leg of the cruise was
from Sundsvall and covered the Bothnian Bay, the Bothnia« Sea and the
northern and middle Baltic Proper. In spite of occasionally bad
weather conditions all work could be carried out. From Friday
afternoon the 11 November to Sunday evening Argos was in Mariehamn,
where representatives for different local authorities were invited on
board. The TFirst leg of the cruise was finished in Karlskrona. After
two weeks of Fisheries-biological investigations in the southern and
middle Baltic Proper, our cruise continued from Karlskrona Sunday eve-
ning the 4 December. Also during this leg the weather conditions were
not good, the highest wind speed was 18 m/s. All investigations in the
southern Baltic Proper, the Oresund, the Kattegat, the Skagerrak, the
Idefjord and the Bohus fjords could be carried out with good results.
From Saturday evening to Sunday morning, the 10-11 December, Argos
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visited Lysekil. This last cruise of the year was Tfinished in Goteborg
around 19 o"clock the 11 December.

In spite of often very severe weather conditions the 1983 cruises have
been carried out succesfully.

6. NAGOT OM SYRGASFORHALLANDEN 1 VARA OMGIVANDE VATTEN

av

Sven Engstrom

Bottniska viken

Syrgasforhallandena i Bottniska viken . har varit i stort sett till-
fredsstallande imder aret. En viss minkning av syrgasmattnaden kan
uppmatas Tfran omkring 70 m djup. Som samst har uppmatts 5.11 ml/I,
eller 56 % mattnad, pa 203 ra djup i Ulvodjupet.

Alands hav

Forhdllandena i Alands hav .ar tillfredsstallande, mattnadsgraden i de
djupaste omradena ligger pa drygt 85 %..

Ostersjon

Under den sista expeditionen pa hoésten 1982 uppmattes mycket hdga
salthalter och stora mangder syrgas i omraddet narmast de danska
sunden. Under manaderna omkring arsskiftet hade vi en intensiv lag-
trycksvandring med atfoljande mycket hog frekvens med ovanligt starka
vindar fran en vastlig riktning. Detta pagick till en bit in 1 feb-
ruari manad. Detta medfdorde i sin tur att stora mangder vasterhavs-
vatten pumpades in i Ostersjon. fr. tid i slutet av januari hade hela
Ostersjon ett vattenstadnd som lag mer an en meter oOver normalvatten-

stand.

Syrgasforhallandena i sodra Ostersjon forbattrades radikalt. | Bom-
holmsdjupet, som pad hosten hade mer an 9 pmol/l svavelviate i botten-
vattnet, uppmattes i slutet pa januari, pa samma djup o6mkring 4 ml/I

sygas. Det é&aldre syrgasfattiga bottenvattnet hade Ilyfts upp och
aterfanns pa omkring 60 m djup. Forhoppningarna var nu stora att hela
Ostersjon skulle T& en vasentlig forbattring av syrgassituationen

Under expeditionen i januari var forhallandena i ovriga Ostersjon ej
paverkade av den stora mangden intrangande vasterhavsvatten. dster om
Gotland och i norra Ostersjon fanns ett utbrett omrdde med laga syr-
gasvarden. Gransytan for 2 ml/1 1ag pad omkring 80 m djup och o&ver
stora omraden &terfanns svavelvate redan pa 100 m djup. | omradet
mellan Gotlnd och svenska fastlandet var forhallandena likartade. Men
dar fanns svavelvate endast i Landsortsdjupet pa djup storre an 175 ra.

Under Senvintern/Véren skedde mycket sm& forandringar i syrgastill-
gangen i Ostersjon utom i de sydligaste delarna. | Bomholmsoraradet

och sdder om Skanekusten minskade syrgasen drastiskt i samband med att



vaderlekslaget Aatergick tili mera normalt och det stora vattenover-
skottet ater skoljdes ut till vasterhavet. Vid stationen BY |
uppmattes exempelvis 2.1? ml/1 eller- 26 % syremattnad i bottenvattnet
i slutet av maj och i Bomholmsdjupet endast 0.39 ml/l1 eller 5% mate-
nad vid samma tidpunkt. T sydostra Ostersjon var forhallandena battre.
Vid stationen BCS 111:10 uppmattes i mitten pa& juni 5.1 mil/l i botten-
vattnet och vid stationen BY 9 4,4 ml/1 syrgas p& 126 m djup.

Under sommaren forsamrades tillgangen pa syrgas ytterligare 1 sodra
ostersjon. | september uppmattes i &arkonabackenet endast 0.08 rol/1 pa

48 m djup. Omrddet med syrgasvarden lagre an 2 ml/l var ganska utbrett
soder ora skanekusten och i Bomholrasoaradet. 1 Ostersjon i Ovrigt hade
inga storre forandringar skett, gransytan for 2 ml/l hade Ilyfts upp
till mellan 70-60 ra djup.

Under hosten skedde en viss forbattring av tillgdngen pa syrgas
speciellt soder om skanekusten dar 1 stort sett full syrgasmattnad
raddde i hela vattenmassan &anda till botten. Gransytan for 2 ml/1 1ag
pa mycket varierande djup, | nordostra delarna av Ostersjon pd omkring
100 m djup, vid Gotlandsbackenet pa omkring 125 m djup, i Bornholms-
omradet pa& mellan 60 och 70 ra djup och omradet mellan Gotland och

svenska fastlandet aterfanns gransytan pa mellan 70 och 80 ra djup.

Svavelvate TfTarms pa senhdsten, liksom hela aret, i ett utbrett omrade
Oster om Gotland, 52 yuraol/l1 p& 202 m djup i Farédjupet och 39.5/imol/1
pd 240 m djup i Gotlandsdjupefc uppmattes i mitten av november. Vid

samma tidpunkt fanns i lokala djuphdlor i nordostra Ostersjon stora

mangder svavelvate, som mest 70 pmol/1 p& 195 ra djup vid stationen BY
28. Sciktet med svavelvate var mycket begransat i tjocklek.

I omradet mellan Gotland oeh svenska fastlandet aterfanns svavelvate i

Landsortsdjupet 1.2 yumol/1 p& 15-0 ra djup och 15.3 /imol/1 p& 440 m
djup.- I Norrkopingsdjupet fanns mycket sma mangder svavelvate i det
absoluta bottenvattnet medan BY 38 hade 2_5(jumol/i, pd 100 ra och 4.3
~"mol/1 p& 108 m djup.

I Bornholmsomradet och Handbukten fanns sma mangder syrgas 4aven i
Bottenvattnet.

Oresund

I Oresund uppmattes en nedgang i syrgasviardena wider sensommaren/for-
hosten, som lagst 2.8 ml/lI p& 49 m djup utatfor Landskrona i
september, i ovrigt var tillgangen p& syrgas tamligen god.

Kattegatt och Skagerrak

Syrgasmangden i Kattegatts djupare delar (djupa réannan) uppvisade en
ganska kraftig nedgdng under sommaren och bdérjan pa hosten. Lagsta
mangden uppmattes i september vid stationen Anholt E med 2.5 ml/l pa
52 m djup. Under hosten forbattrades situationen sa att full tillgang
pad syrgas fanns i december.

I Skagerrak har tillgangen pa syrgas varit god under hela aret.



Bohuslans fjordar

I fjordsysteraefc fran Marstrandsfjorden upp till siédra del» av Hav-
stensfjorden har tillgdngen pa syrgas varit tamligen god under hela
aret, endast en mattlig nedgang under sensommar». | Byfjorden har
vattnet under troskeldjupet varit daligt hela Aaret. Svavelvate
uppmattes redan p& 16-17 m djup i september och oktober, 6vriga tider
har svavelvate uppmatts pa djup storre an 20 M.

I Havstensfjorden har vattnet under omkring 15 ra nivan varit av dalig
kvalitet med tidvis aterkommande svavelvate i bottenvattnet.

Fjordsystemet fran Havstensfjord ut mot Mald strommar har ocksa haft
dalig tillgang till syrgas pa& djup storre an omkring 15 ra. Under
storre delen av aret har Tfjordarnas djupvatten varit bemangt med
svavelvate. | september fanns svavelvate anda uppe pa orakring 19 m
djup 1 Bcrgile- och Koljofjordarna. Vid expeditionen i december fanns
dock smd mangder syrgas anda till bott» utom i Borgilefjord dar sva-
velvatet borjade pa mellan 40 och 50 m djup.

I Gullmarsfjorden skedde ett ordentligt vattenutbyte rum under
vintern. I mars fanns vatten med nedsatt syrgasmangd endast i de inre
delarna av fjorden. En succesiv forsamring skedde mder varen och
sommar>». Under eftersommaren och hosten uppmattes laga syrgasmangder
i vattnet djupare an 50-60 m, som lagst 0.80 ml/l pa 116 ra djup vid
Alsback i1 slutet av oktober. Vid expeditionen i december kan pavisas
att ett nytt utbyts av vatten paborjats.

Bro- och Abyfjordarna har hela aret haft en i stort sett tillfreds-
stallande syrgasmangd. Under sensommaren forekom an begransad nedgang
i bottenvattnet.

Kosteromraddet och Sackefjord star ju i direkt forbindelse med
Skagerrak och uppvisar samma goda syrgasforhallande som 6ppna havet.

Idefjorden uppvisar >> liknande bild som de senaste 4&ren, d.v.s.
tamligen gott om syrgas i ytvattnet, utom under eftersommareo och
hosten i omradet vid och strax utanfor Halden. Det syrerika ytvattnet
stracker sig dock endast omkring 3-4 m ned varefter syrgas» mycket
snabbt avtar. Svavelvate finns numera bara pa djup storre an 20 m i
omradet innanfor Halden. Hogsta uppmatta mangden svavelvate 77 umol/1
pa 31 ra djup vid stationen 4 i september. Under forhost» farms ocksa
smad mangder svavelvate 11 det absoluta bottenvattnet i djuphdlorna
utanfor Halden,

I december synes ett utbyte av vatt» vara paga»de. Friskt syrerikt
vatten trangde in i1 fjorden och lyfte upp det gamla svavelvatebemdngda
vattnet som fordes ut i an smal tunga pa 5-6 m djup.



Oxygen conditions in our surrounding seas

Py

Sven Engstrom

The Bay of Bothnia

Oxygen conditions in the Bay of Bothnia have been satisfactory to a
great extant durin% the year. A certain decrease in the oxygen con-
centrations can be observed from about 70 m depth. The lowest value
was 5.11 ml/1 or 56 per cent saturation at 203 m in the Ulvo Deep.

The Aland Sea

Conditions in the Aland Sea are satisfactory. The saturation degree
reaches around 85 per cent in the deepest areas.

The Baltic Sea

During the last expedition in autumn 1982 very high salinity and large
guan_tities of oxygen were observed in the area closed to the Danish

traits. During’ the months around the turning of the year we had a
moving low ﬁres_sure followed hy a high frequency of powerful westerly
winds which lingered a while in February. As a consequence large
amount of water was pumped from the Kattegat into the Baltic. Sometime
at the end of January the water level In the Baltic was a meter or
more above the normal level.

The oxygen conditions in the southern Baltic have improved radically.
In the bottom waters of the Bornholm Deep 9 raicromol/1 hydrogen sulp-
hide observed in the autumn was replaced by 4 ml/1 oxygen by the end
of January. The older anoxic bottom waters have been lifted up and
found again at 60 m depth. Expectations of the entire Baltic getting
an improved oxygen situation were very high.

During the January expedition the conditions in the other parts of the
Baltic were not influenced by the water intrusion from the west. There
IS a wide area with low oxygen concentrations east of Gotland in the
north Baltic. The isoline for 2 ml/1 lay at around 80 m depth and
hydrogen sulphide began already at 100 m at many places. The con-
itions were similar in the region between Gotland and the mainland
but hydrogen sulphide was observed only in the Landsort Deep in the
areas deeper than 175 m.

During late winter/spring very minute changes occurred in the oxygen
conditions in the Baltic except in the southernmost parts. In the
Bornholm Deep and south of Skane coast oxygen decreased drastically
due to the turning of the weather conditions to normality and the
washing out of the excess of water back to the Kattegat. At the sta-
tion Bl 1 e.g. 2.17 ml/1 or 26 per cent oxygen saturation in the
bottom waters was observed at the end of May while in the Bornholm
Deep only 0.39 ml/1 or 5 per cent saturation at the same time. In the
southeast Baltic the conditions were better. At BCS 111:10 in the
middle of June 5.1 ml/1 oxygen was observed in the bottom waters and
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at BY 9 station. 4.4 ml/1 at 126 m depth.

During summer the oxygen supplies deteriorated further in the southern
Baltic. In September only 0.08 ml/1 was measured in the arkona Deep at
48 m depth. The area with oxygen values less than 2 ml/1 was rather
widened south of Skane coast and in the Bornholm Deep. In general no
great changes had occurred in the Baltic but for the rise of isoline
for 2 mil/1 oxygen to TO - 60 m depth.

During the autumn an improvement occurred in the oxygen supplies spe-
cially south of Skdne coast where oxygen concentrations prevailed in

the entire watermans right down to the bottom. Isoline for 2 ml/1 lay
at varying depths. In the northeast parts of the Baltic nearly 100 m.
in the Gotland Deep at 125 m, in the Bornholm Deep between 60 - 70 m
and in the area between Gotland and the mainland at TO - 80 m depth.

Hydrogen sulphide was observed in the late autumn m well as the year
through in a wide area east of Gotland. 52 micromol/1 at 202 m depth
in the Far6 Deep and 39.5 micromol/1 at 240 m depth in the Gotland
Deep were measured in the middle of November. At the same time large
quantities of hydrogen sulphide (e.g. 70 micromol/1 at 195 m at the
station BY 28) were present in the deep holes of northern Baltic. The
layer with hydrogen sulphide was quite thin.

In the area between Gotland and the mainland hydrogen sulphide had re-
appeared in the Landsort Deep with values 1.2 micromol/1 at 150 m and

15.3 micromol/1 at 440 m depths. In the Norrkoéping Deep there were
small quantities of hydrogen sulphide in the bottom waters while BY 38

had 2.5 micromol/1 at 100 m and 4.3 micromol/1 at 108 m depths.

In the Bornholm Deep and Hand Bight small quantities of oxygen were
observed even in the bottom waters.

The Oresund

In the Oresund a deterioration of oxygen was noticed during late sum-
mer/early autumn, the minimum value being 2.8 ml/1 at 49 m depth out-
side Landskrona in September. In general the oxygen supplies were
fairly good.

The Kattegat and Skagerrak

There was a remarkable decrease in the oxygen concentrations in the
deeper parts of the Kattegat during summer and at the beginning of
autumn. The lowest value of 2.5 ml/1 at 52 m was measured at Anholt E.
During autumn the situation was improved and fair supplies of oxygen
were observed in December.

In the Skagerrak the oxygen conditions had been satisfactory through
out the vyear.

The fjords of Bohuslan

In the fjord system starting from Marstrand up to the southern part of
the Havstenfjord the oxygen supplies had been fairly good during the
entire year but for a lapse during late summer. In. the Byfjord the
water had been bad the whole year. Hydrogen sulphide was observed
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already at 16 - 17 m depth in September and Ootober and at other times
it was found at depths greater than 20 m.

In the Havstenfjord at a depth below 15 a the water had been bad with
an occasional appearance of hydrogen sulphide in the bottom waters.

The fjord system from Havster* out to Mald strommar also had poor sup-
plies of oxygen below 15 m depth. During the major part of the year
the deep waters of the fjords contained hydrogen sulphide. In Septem-
ber hydrogen sulphide was present right up at a depth around 18 m in
the Borgile- and Koljofjords. During December expedition there were
however small quantities of oxygen present right down to the bottom
except in the Borgilefjord where hydrogen sulphide began at 40 -50 m
depth.

In the Gullmarfjord a thorough water exchange had taken place during
the winter. In March only in the inner parts of the fjords the water
had decreased values of oxygen. A gradual deterioration occurred
during spring and summer. During late summer and autumn low values of
oxygen were observed, the lowest being 0.8 ral/l at 116 m depth at
Aisbéck at the end of October. 3h December there were signs showing
the beginning of a renewal of water.

The Bro- and Abyfjords had satisfactory oxygen concentrations through
out the year. During late summer a deterioration in the bottom waters
was noticed.

The Koster- and Sackefjords being in direct contact with the Skagerrak
show the same good oxygen conditions as in the open sea.

The Idefjord has fairly good oxygen supplies in the surface waters as
in the previous years except during late summer and in autumn in the
area at and just outside Halden. The oxic surface water penetrates to
a depth of about 3 - 4 m and thereafter the oxygen gas diminishes ra-
pidly. Hydrogen sulphide was present only at depths greater than 20 m
In the area within Halden. The highest hydrogen sulphide value of 77
raicromol/l at 31 m depth was measured at station IV in September.
During early autumn also there were small quantities of hydrogen
sulphide present in the bottom waters of the deep holes outside
Halden.

In December an ongoing water renewal was observed. Fresh oxygenated
water penetrated the fjords arid lifted up the old anoxic water which
was then driven in a narrow tongue at 5 - 6 m depth.
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7. VERKSAMHETEN VID KEMILABORATORIET
av

Stig R. cCarloéerg

Den kemiska laboratorieverksamheten har liksom under tidigare ar domi-
nerats av salinitets- och syrgasbesfcamningar samt narsaltsanalyser.
For flertalet av dessa parametrar har antalet analyser oOkat sed 10- 20%
fran foregdende ar (se tabell i avsnitt 5). Den framsta orsaken till
detta ar att Ostersjoprogrammet kunnat genomfdras utan inskrankningar.
Eftersom drygt halften av den sammanlagda analysvolymen gdrs ombord i
samband med provtagningen har denna okade analysbdrda kunnat genom-
foras trots de begrédnsade resurserna.

Under aret har laboratoriet paborjat arbete med att automatisera nar-
saltsanalysema. Imtrimning av analysdelen har pabérjats. Ett datori-
serat system for analys av totalkvidve och totalfosfor samt matvardes-
behandling kommer successivt att byggas for bruk pd hemmalaboratoriet
och i ett senare skede kommer ett flerkanaligt system att byggas upp
pa U/F Argos.

Analyserna av aluminium i vatten har Tfortsatts och betraffande
Ffluorescensbestamningar av olja samt lignin och humus har ett stort
antal analyser utforts.

Activities of the chemical laboratory

by

Stig R. Carlberg

Just as during previous years the main activities were determinations
of salinity, oxygen and various nutrients. For several of these
parameters the number of analysed samples increased by 10-20 per cent
as the Baltic programme could be successfully carried out without re-
ductions. This 1increased workload could be handled with the existing
resources largely due to the fact that a major part of the analyses
are carried out aboard directly after the sampling. In this way the
staff is efficiently utilized.

During 1983 work was started to build a system for automatic nutrient
analysis. The Ffirst unit for analysis of total nitrogen and total
phosphorus was installed and later on it will be computerized and
serve in the shore laboratory. After that a multichannel system will
be installed aboard the R/V Argos.

Routine analysis of aluminium in sea water was continued and concer-
ning fluorescence photometric determinations of petroleum hydrocarbons
as well as lignine and humic substances a great number of analyses
were carried out.



8. BORNO HAVSFORSKNINGSSTATION NEDLAGD
av

artur Svansson

Sverige har levt 6ver sina tillgdngar och darfor maste s._k. oldnsamma
partier av samhallskroppen opereras bort antingen det galler jarnvagar
eller som det har skall talas om, var oldénsamma forskningsstation. Det
galler Fiskeristyrelsens hydrografiska station Bornoé, beldgen p& en 0,
Stora Bornd, i Gullmarsfjorden i Bohuslan. Den lades ner fran forsta
juli 1983. Med anledning darav skrivs dessa rader som en paminnelse om

vad Bornd station betytt for svensk havsforskning.

Bom® historia ar intimt forknippad med den svenska havsforsknings-
pionjaren Otto Pettersson. Han var professor i kemi vid Tekniska hog-
skolan i Stockholm och kopte Holma gard intill Gullmarsfjorden. Denna
vackra fjord, som i fjol forklarats som naturvardsomrdde var redan
tidigt foremal for forskarnas intresse, och ar 187.7 byggdes Kristine-
bergs marinbiologiska station (i dag marinzoologiska) som en bas for
zoologisk kustforskning i omradet. 1877 &ar ocksd ett markesar for
svensk utsjoforskning» D& genomforde f.L. Ekman en expedition runt
hela Sverige och upptackte t.ex. stagnationsforhallandena i Ostersjois
djuphalor, vars problematik sysselsatter oss an idag. F.L. Ekman dog
innan nagon rapport 6ver resan hunnit skrivas och i stallet gavs
editionsuppdraget &t havsforskarentusiasterna Otto Pettersson och
Gustaf Ekman, den senare ses, delagare av Carnegie bryggeri &ven en

viktig penning-mecenat.

Ar 1893 bildades den Svenska Hydrografiska Kommission«!. Med hydrogra-
fi menades da som (vanligtvis) nu fysikalisk och kemisk utforskning av
havsvatten* Men kommissionen och speciellt Otto Pettersson och Gustaf
Ekman inspirerades starkt av variationerna i Tisket under radande
sillperiod, och det var darfor naturligt att sagda kommission &r 1901
ombildades till Svenska Hydrografisk-Biologiska Kommissionen, SHBK. P&
6n Stora Bomd, som hoér till Holma gard, avstyckades m tomt och dar
byggdes &r 1902 Borné station. Ar 1905 fick mai ett eget undersok-
ningsfartyg, «Skagerak« (senare kallad Gamla Skagerak). Aren fram till
forsta varldskriget var riktiga guldar, karakteriserade bl.a. av det
enorma formatet pa& publicerade artiklar? vi kallar dem kilometer-
haften. Sillperioden var Over for skargardens del, men Tiskeriexperten
F. Trybom, plankfcologen P.T. Klefve och andra havsbiologer foérsokte
att tillsammans .med hydrograferna forstd vad det 4r som betingar en
massinvasion av sill.

Undersodkningarna till sjoss sattes in i ett stdérre sammanhang genom
internationella overenskommelser eller gemensamma undersokningar. Otto
Pettersson var mycket aktiv vid bildandet av Internationella Havs-
forskningsradet ICES (International Council for the Exploration of the
Sea), som kom till 1902. Radet fick sitt huvudkvarter i Kopenhamn, dar
det finns an i dag, minst lika respektingivande som det blev redan vid
sin start (Radet holl sitt arsmote 1983 i Goteborg i oktober).

Born6 station var lange bade svensk havsforstoings centrum, men ocksa

en observationsplats. En viktig del av stationens utrustning blev en
plattform hangande i en vajer fastad i den branta bergvaggen. Fran

plattformen kunde man gora observationer fran land ner till nagot mer
an 30 m:s djup. Som det saltare Atlantvattnet patraffas redan pa 15
m:s djup, s& har man har ett 15 ra tjockt skikt, som ar i kontakt med
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"'stora havet". Det finns en hangbro &ven idag. Det &ar bekvamare att
arbeta fran den an det var pa "vikingen" Otto Petterssons tid» da det
sarskilt vintertid var en bedrift att ta sig ditut. I gamla tider
gjordes det d& och da langre matningar av temperatur och salthalt; det
finns en beromd tidsserie for 1909—1911- Strax efter 1930 Aaterupptogs
regelbundenheten med dagliga matningar» som pagatt sedan dess.

1 slutet av 20-talet borjade 'stugan bli for trang"” och det bildades
nya havsforskningsinstitutioner. Ar 1929 kuride SHBKs biologer flytta
till Havsfiskelaboratoriet i Lysekil ooh &r 1939 Tflyttade Otto
Petterssons soi, Hans, in som forste professor i oceanografi i ett
eget hus vid Stigbergstorget i Goteborg. Nar SHBK upplostes ar 1978
och Fiskeristyrelsen tillkom» blev visserligen Bomo fortfarande pa
papperet huvudkvarter for nu Fiskeristyrelsens hydrografer, aen i
praktiken flyttade de in i Oceanografiska institutets lokaler i Gote-
borg och Borndé Ffick den status den haft darefter; en hydrografisk
faltstation

Aktiviteten var hog pd Borno aven under 30- 40-talen» men nu praktiskt
taget utan biologi. SHBK-publikationerna under denna tid hade ett
mindre format &an de tidigare; riet fanns en hydrografisk serie och en
biologisk. Hydrograferaa gjorde viktiga undersokningar i de Sverige
omgivande haven» t._.ex. Kullenbergs och Gustafssons upptackt av
troghetsstrommar men Hans Pettersson anvande Borno ocksa for experi-
ment som syftade ut pa oceanen; Torberedelser for Albatrossexpedi-
tionen runt jorden med Kullenbergs kolvlod* Jerlovs optiska apparatur
mm.

Av de skal man kan téanka sig sora motiv for nedlaggning av Bornd sta-
tion ar ett inte aktuellt; Stationen ar inte nedsliten utan tvartom
val hallen sedan A&ratals tillbaka av makarna Akermo och Byggnads-
styrelsen. Aven vart stora forskningsfartyg argos kan lagga till vid
bryggan precis som i gamla tider Gamla och Nya Skagerak och inuti
huset finns det Ovemattningsrum. Ett par arbetsrum har kvar den gamla
specialbestallda jugend-Inredningen. Det firms vidare stora mer eller
mindre tomma utrymmen. Sa skall det vara pa an faltstation, dit olika
arbetslag skall kunna ta sig for att under i allmanhet ratt kort tid
utfora sina faltarbeten. Sedan manga ar tillbaka har Oceanografiska
institutionen haft sina faltkurser pa Borno» men kan tyvarr nu inte
overta verksamheten fran Piskeristyrelsen. Aven de maste spara sina
2 1.

Under intryck av 60 och 70 talens ut-fran-storstaderna-vag, tanker sig
manga svenska havsforskare idag att man bér bygga upp ett par stora
laboratorier i havsbandet att fungera pa liknande satt som en gang
Borndé gjorde. Det ar ratt att nagot maste goras at var havsforskning
som nu ar utspridd pa for madnga smaenheter. Men jag sjalv och manga
med mig tror att lIésningen ligger i ett stort havsforskningsinstitut i
en stor universitetsstad vid vattnet {sic!). Detta skulle bl.a. tjana
som moderinstitution for ett flertal faltstationer, dar kanske &aven
Bornd skulle kunnat vara med.
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The Closing Down of Bom® Marine Research Station

by

artur Svansson

Sweden has lived beyond her means and hence the so called unprofitable
parts of the society, either regarding railways or our research sta-
tion have to be cut down. It concerns the hydrographic station Bomo
which is situated on the island Bomd in the Gullmarfjord in Bohuslan
It was closed down on Ffirst of July 1963. These lines are written just
as a reminder as to the significance of BomOd station to Swedish sea
research.

The history of Bomd is intimately associated with Otto Pettersson,

the pioneer of Swedish marine research. He was a chemistry professor
at the Technical College in Stockholm and in 1882 bought Holma Gard
which is quite close to the Gullmarfjord. This beautiful fjord which
was declared as the protected area in 1983 was already an object of
interests of the scientists, and in 1877 the Krisfcinaberg Marine

Zoological station was built in this area for coastal research. 1897
also had been a significant year with regard to open sea research. It
was then F.L. Ekman carried out an expedition around whole Sweden and
discovered for instance the stagnation conditions in the deep basins
of the Baltic the problems of which are keeping us busy even this day.

F.L. Ekman passed away before any kind of report of the expedition
could be written. So the editing work was handed over fco the
enthusiastic marine scientists Otto Pettersson and Gustaf Ekman, the
latter a share holder in the Cameige Brewery and also an important

monitory patron.

In 1983 the Swedish Hydrographic Commission was founded. Hydrography
was defined then, as it is now, as the physical and chemical study of

sea water. The Commission andspecially Otto Pettersson and Gustaf
Ekman were deeply inspired by thevariations in Ffisheries during the
then prevailing herring period. This resulted naturally in the

reconstruction of the Swedish Hydrographical Biological Commission
(SH8K) in 1901. On the island Borno which belongs to Holma Gard a plot
was cut out for the construction of Bornd station in 1902. In 1905 a
research vessel named “Skagerak'™ (later referred to as old Skagerak)
was received. The period up to the 1st World War was a" real golden
age, characterized among other things by the large sises of the
published articles; we call them kilometer papers. The herring period
was over as far as the archipelago was concerned* but the fishery ex-
pert F. Trybora, planktologist P. T. Klefve and other marine biologists
together with the hydrographers attempted to understand the phenomenon
conditioning the massive invasion of herring.

Investigations in the sea were set up in a large scale by
international agreements or common studies. Otto Pettersson was
actively involved in the formation of ICES which cams into being in
1902. The headquarters of the council was located in Copenhagen where
it still exists, iInspiring the same enthusiasm as it already did right
from the beginning. (The Council held its 1983 statutory meeting in
Gothenburg).
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The Bom¢ station for a long time had been both- a Swedish marine
research station and an observation spot. An important part of the
station's equipment consisted of a platform hanging on a wire fastened
to the steep mountain wall. From the platform observations could be
made from the Iland down to a depth of around 30 m. As the saltier
Atlantic water is already encountered at 15 to depth, a thick layer is
found here in contact with the "great sea'. There is a hanging bridge
even to this day. It is more comfortable to work from here than it was
during the "Viking” Otto Pettersson!s time, when it was a real
achievement to reach there during winter. In the olden days Ilonger
measurements of salinity and temperature were carried out now and
then. There is a well known time series for the period 1909-1911. Soon
after 1930 the regularity was re-established by daily measurements
which have continued since then.

At the end of the 1920s the "Cottage became too crowded" and new
marine research institutions were built. In 1929 SHBK's biologists
could move to the HFL in Lysekil and in 1939 Otto Pettersson's son
Hans, as the 1st professor in oceanography, to an own building on
Stigbergstorget in Goteborg. When SHBK was dissolved in 1948 and the
Board of Fisheries was founded, Borndé was still the headquarters for
the hydrographers at least on paper, while they had actually moved to
the Oceanographic institution's room in Go6teborg. The Bornd station
received its status it has been enjoying since then; a hydrographic
field station.

Activities had been high at Born6é even during 1930s and 40s, but now
practically without biology. SHBK-publicaticns had a smaller size than
the earlier ones; there was a hydrographical series and a biological.
The hydrographers did important studies in the sea surrounding Sweden,
the' ones like Kullenberg's and Gustafssonfs discovery of inertia
currents but Hans Pettersson used Borndé also for the experiments
aiming out in the ocean; Preparation for the Albatross expedition
around the world with Kullenberg's piston core sampler, Jerlov's
optical apparatus etc.

The Bomd stati® is not dilapidated but is maintained in good
condition by the couple Akermo and the National Board of Building and
Planning. Our huge ship Argos too could be stationed here exactly as
in olden days the old and new Skagerak. Inside the house there are
rooms for night stay. A couple of working rooms still have the
specially ordered Jugend-equipraent. Empty spaces too are available. It
is an ideal field staion where various kinds of working groups could
go and in a comparatively short period could perform their field
work. For many years the Oceanographic institution has had its fieid
courses on Bornd, but unfortunately cannot take over the activity
from the Board of Fisheries now. Even they have to make their 2 per
cent cut downs.

Impressed by the vogue "out from the big cities" of 60s and 70s many
Swedish marine scientists think that a couple of big Ilabs should be
built in the sea band to function as Born6é did once. It is but proper
to do something to our sea research which is spread out in small
wilts. But | myself together with many others think that the solution
lies in a big sea research institute in a big city with a university
close to the coast. That would among other things serve as a mother
institution for a number of field stations where probably Bornd could
be included.
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9. PUBLIKATIONSVERKSAMHET

Laboratoriets vetenskapliga resultat publiceras vanligtvis i olika
internationella oceanografiska tidskrifter eller andra lampliga
journaler, arbeten av enbart svenskt aller skandinaviskt intresse
publiceras ofta i1 svenska vetenskapliga tidskrifter.

Laboratoriets egna serier

Havsfiskelaboratoriet utger 1 samarbete med Hydrografiska Laboratoriet
en tryckt series Plsflery Board of Sweden, Institute of Marine
Research, Reports. Denna ersatter de tidigare serierna, Fishery Board
of Sweden, Institute of Marine Research, Lysekil, series. Biology oeh
Fishery Board of Sweden, series Hydrography. Av den nya serien har
endast tva nummer utkommit. Under 1983 har inget nummer utkommit pa
grtaad av medelsbrist.

Laboratoriet utger ocksa i samarbete med Havsfiskelaboratoriet en egen
stoneilerad serie som ingar i Meddelande frdn Havsfiskelaboratoriet
med underrubriken «lInstitute of Hydrographic Research Series*' och egen
undernumrering. Serien innehaller preliminara forskningsresultat,
undersokningsresultat och tekniska resultat. Under aret har utkommit:
MHL nr 288 (IHR No 19), MHL nr 289 (IHR No 18), MBL nr 291 (IHR No
20) MHL nr 294 (IHR No 21) och MHL nr 296 (IHR No 22). N

Slutligen utger laboratoriet sina matdata 1 en serie:
Hydrographical Data. | denna serie har under 1983 utkommit:
No. 27 Jan-June 1982, R/V argos

No. 28 July-Deoember 1982, R/V Argos

No. 29 1982, R/V Thetis

Se nedan "Arbeten publicerade av laboratoriets personal”

Publication Series of the Institute

Scientific results are generally published in different international
oceanographic journals or other suitable series. Works of interest
only for Swedish or Scandinavian research are often printed in Swedish
scientific journals.

The Institute of Marine Research publishes in cooperation with the
Institute of Hydrographic Research a printed journal:

Fishery Board of Sweden, Institute of Marine Research, Reports. This
report replaces the former journals, fishery Board of Sweden, Insti-
tute of Marine Research, Lysekil, Series Biology, and Fishery Board of
Sweden, Series Hydrography. Only two numbers has been published, due
to lack of funds.

Our laboratory also issues a mimeographed series in cooperation with
the Institute of Marine Research, which is included in Meddelande fran
Havsfiskelaboratoriet and has its own subheading "Institute of Hydro-
graphic Research, Series" and subnuabering. The series contains preli-
minary research results, results of surveys and technical information.
During 1983 the following numbers have been issued:

MHL nr 288 (IHR No 19), MHL nr 289 (IHR No 18), MHL nr 291 (IHR No 20)
MHL nr 294 (IHR No 21) and MHL nr 296 (IHR No 22).
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Finally the Institute publishes its measurement data in a'series:
Hydrographical Data. In this series the following numbers have been
issued during 1983:

No. 27 Jan-June 1982, R/V Argos
No. 28 July-December 1982, R/V Argos
No. 29 1982, R/V Thetis

For authors and titles of works by our staff members, the list under
the title "Works Published by the IHR Staff members" should be
consulted.

arbeten publicerade av laboratoriets personal
(Works Published,by the IHR Staff Members)

Carlberg, S. (edit), 1983: Chemical methods for use in marine enviro-
mental monitoring. 10C manuals and Guides 12, 1983?
UNESCO, 53 pp.

Carlberg? S. (under medv. av J-Q. Bladh, S. Efcgstrom, E-G. Thelén,
B. Thorstensson, J. Szaron och B. Yhlen), 1983:
Program for Miljokvalitetsbvervakning (PMK) utsjo-
programmet. Arsrapport for Fiskeristyreisens med-
verkan wider 1982. Rapport till Statens Naturvards-
verk. - Medd. Havsfiskelab. nr 288, IHR 19? 28 sid.

+ 35 fig.

Engstrom, S. and S. Fonseiius, 1983: Observations in the deep basins

of the Baltic in 1981. - ICES Arm. Biol. 38 (1981),
also Medd. Havsfiskelab. nr 289, IHR 18,

Jaigstrom, S., B.l. Dybern and S. Fon3elius, 1983: Experiences from the
Patchiness Expedition with R/V ttArgos" in June 1982.
- ICES C.M» 1982/E:31, (mimeo) 5 pp + 15 fig.

Fonselius, S., 1983: Determination of Hydrogen Sulphide. - Methods of
Seawater Analysis Second, Revised and Extended Edi-
tion (edit K, Grasshoff, M. Erhardt, K. Kremling).
Verlag Chemie 1983, pp 73-80»

Fonselius? S. (Almgren, T., D. Dyrasen and S. Fonselius), 1983: Deter-
mination of Alkalinity and Total Carbonate.
- lIbid, pp 99-123.

Fonselius, S., 1983; Publikationer fran Fiskeristyreisens Hydrogra-
fiska Laboratorium (tidigare Havsfiskelaboratoriets
Hydrografiska Avdelning) 199 - 1983.
Publications from the Institute of Hydrographic
Research of the National Board of Fisheries (former
Hydrographic Dept of the Institute of Marine Res.)
- Medd. havsfiskelab. nr 296, IHR 22, 36 pp.

Svansson, A., 1983; Hydrography of the Kattegat and the Skagerrak
area. - ICES ten, Biol. 38 (1982), also Medd. Havs-
fiskelab. nr 289, IHR 18, 21 pp.
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Svansson» A., 1983: Monitoring programmes for the North Sea and the
Baltic. - Offshore Goéteborg 83. The Swedish Trade
Fair Foundation, Goéteborg, 8 pp.

Valderrama, J., 1983: The distribution of Urea in the Baltic Sea.
- ICES C.M. 1983/C:14, 21 pp, also Medd. Havsfiske-

lab. nr 294, IHR 21, 21 pp.

Ostréom, B., 1983: Nej, alen leker inte i Sarogassohavet - leken sker i
Medelhavets vatten. - Fauna och Flora 78, sid. 31-34
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10. DELTAGANDE 1

MOTEN, KONFERENSER, SYMPOSIER ETC UNDER 1983

(Participation in

INTERNATIONELLA KOMMISSIONS-

Meetings, Conferences, Symposia etc)

Nlamn pd mote eller dylikt
(Meeting)

Joint Monitoring Group Oslo
>aris konventionerna

[CES WG on Marine Pollution
3aseline and Monitoring Studies
In the North Atlantic.

[CES Marine Chemistry WG
Jatchiness Workshop

[CES/SCOR WG Meeting

[CES WG on Shelf Seas Hydrography
[CES WG on Oceanic Hydrography

[CES WG on pollution-related
studies in the Skagerrak and
Cattegat

[CES WG on Marine Data Management
[CES Statutoring Meeting
[CES Statutoring Meeting
[CES Statutoring Meeting
[CES Statutoring Meeting

1ELCOM Scientific Technological
Committee

Tvensk-Finska Botiniska-
fikenkommittens arbetsutskott

iodularia bloom workshop (SNV,
Jvensk-Sovjetiskt samarbete)
bearbetning av expeditions-
-esultat

tidpunkt
(time)

24-27 jan

1-4 febr

7-10 febr

22-23 mars

24-25 mars

25-26 apr
27-29 apr

4-5 maj

16-20 raagj
10-14 okt
10-14 okt
10-14 okt
10-14 okt

24-28 okt

2 nov

21-23 nov

ort

(place)

Paris

Kdpenhamn

Koépenhamn
Tallin

Tallin
Brest
Brest

Kdpenhamn

Brest

Goteborg
Goteborg
Goteborg
Goteborg

Mariehamn

Solna

Askolab.
Trosa

OCK ARBETSGRUPPS-

International Commissions and Working Group

deltagare

(participant)

Svansson

Carlberg

Carlberg
Svansson
Svansson
Svansson
Svansson

Svansson

Svanssop
Svansson
Valderrma
Carlberg
Fonselius

Carlberg

Fonselius

Thorstensson
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11. MEDLEMSKAP X VIKTIGARE KOMMISSIONER, NAMNDER OCH UTREDNINGAR

(Membership in Important Commissions Boards and Committees)

Conference of Baltic Fonselius Sv. senior scientist

Oceanographers Svan sson o«

Svenska Nationalkommittén Fonselius Medlem

for Vattenvardsforskning

Finsk-svenska Kommittén Fonselius Medlem av koram.

for Bottniska viken Carlberg och arbetsutskottet

ICES Hydrography Committee Fonselius Medlem
Svansson Medlera

ICES Chemistry Working Group Carlberg Medlem
Fonselius Medlem

ICES Working Group on Marine Carlberg Medlem

Pollution Baseline and Moni- Fonselius Medlem

toring Studies in the North

Atlantic

ICES/SCOH Working Group on Carlberg Medlem

the Pollution of the Baltic Fonselius Medlem
Svansson Medlem

ICES Working Group on the Carlberg Medlem

Coordination of the Hydro- Fonselius Medlem

graphic Investigations in Svansson Medlem

the Baltic

ICES Working Group on Oceanic Svansson Medlem

Hydrography

ICES Working Group on Shelf Fonselius Medlem

Seas hydrography Svansson Medlem

ICES Working Group on Marine Svansson Medlem

Data Management Szaron Medlem
Palmen

ICES WG on Pollution Related Svansson Medlem

Studies in the Skagerrak and

Kattegat

Standardiseringskommissionen . Carlberg Medlera

i Sverige; arbetsgruppen for

vattenanalysmetoder

Svenska 10C-kommittén Svansson Medlem

10C: WG on International Szaron Medlem

Oceanographic Data Exchange

(I10DE)

Utredningsuppdrag for DSH att Thorstensson Utredare

gbra en sammanstallning oOver
marina matprogram



12» EXPERT- OCH SAKKUNNIGUPPDRAG

Expert i kemisk oceanografi for Forenta Nationernas organisation for
Tekniskt samarbete och utveckling (TCD) pa Institute of Marine Affairs

Trinidad och Tobago, 15 maj 1982 —-30 april 1983. Stig H. Fonselius

Expert for Havsforskningsinstitutet i Helsingfors, 28 nov.-2 dec. -83.
Stig H. Fonselius»

Sakkunnig for tillsattning av forskarassistenttjanst vid Institutio-
nal for analytisk och marin Kkemi, GOteborgs universitet, november
1983. Stig H. Fonselius.

Technical advisory and Expert activities

Technical adviser in chemical oceanography for Technical Cooperation
in Developement (TCD) of the UN at the Institute of Marine Affairs,
Trinidad and Tobago, 15 May 1982 - 30 April 1983. Stig H. Fonselius.

Scientific adviser at the Institute of Marine Research, Helsinki,
28 November - 2 December 1983, Stig H. Fonselius.

Expert for appointment of a position as Research Assistent at the
Institution of Analytical and Marine Chemistry of the University of

Gothenburg, November 1983. Stig H. Fonselius.

13. PRAKTIKVERSKSAMHET
(Training program)

Laboratoriet har under aret tagit emot praktikanter och skolelever for
praktisk arbetslivsorientering. Detta har i huvudsak skett under expe-
ditioner ombord p& undersokningsfartygen

Namn Praktik Skola eller institution Vecka
(Name) (Training) (School or institution) (Week)
Bretan. lvan FMO Limdby gymnasium 18
Ekstrom, Ingegard praktikant 18
Johansson, Elisabeth PRAO n il 18
Fyrberg, Katarina PRAO 21-24
Dybern, Bjo6rn praktikant Aschebergs gymnasium 22-27
Berntsson. Ingela praktikant 37-38
Johansson, Camilla PRAO Rudebecks gymnasium 38

Forsell, Christina PRAO * w 38
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14. GASTFORSKARE
(Visiting scientists)

Foljande gastforskare har deltagit 1 fartygsexpeditioner:
(The following visiting scientists have participated in the
expeditions)

ARGOS Persson, Lars-Erik Lunds Univ. vecka 3-4
Sadby, Laslo u If u 3-4
Cole, Jonathan Marin Biol. Lab. If 21-23
Woods Hole

Howard, Robert Marin Biol. Lab. L 21-23
Woods Hole

Hagstrom, Ake Marin Mikrobiol. Lo 21-23
limed universitet

Ander3Sin, Ann-Britt Havsforskningsinst. " 21-23
Helsingfors

Sandler, Henrik Havsforskningsinst. t o 21-23
Helsingfors

Julin, Bo SMHI b 38

Flemmer, Thomas SMHI It 38



15. PROJEKTKATALOG FOR HYDROGRAFISKA LABORATORIET
(Description of Projects)

Projekteumrnert F 8201 (tidigare Fo a)

Projektets namn*. OSTERSJONS HYDROGRAFI

Projektledares Carlberg

Publikationer (se under publ. arbetenl: Engstrom, Fonselius,
Svansson

Redogorelse:

Bearbetning och utvardering av tillgangliga hydrografiska data som
bl.a. genom basresursen faltverksamhet (BF) och andra projekt inom
laboratoriet regelbundet insamlas fran ett faststallt stationsnat,
vilket innefattar djupbacken i Ostersjon och Bottniska viken. De para-
metrar som behandlas &ar temperatur, salinitet, svavelvate, syre, pH,
alkalinitet, fosfat- och kvavefororeningar (narsalter), silikat,
ligiin- och humusamnen samt siktdjup. '

Resultaten redovisas fortlopande i laboratoriets dataserie, samt andra
publicerade arbeten.

Projekteuramer: F 8202 (tidigare Fo b)

Projektets namn: VASTERHAVETS HYDROGRAFI
Projektledare: Svansson

Publikationer (se Wider publ. arbeten): Svansson

Redogorelse:

Bearbetning och utvardering av tillgangliga hydrografiska observa-
tioner vilka till storsta delen regelbundet insamlas inom ett nat av
permanenta stationer i Skagerrak, norra®"Kattegatt och Bohusfjordarna.
Observationem gors inom basresursen Tfaltverksamhet (BF) och andra
projekt som laboratoriet bedriver.

De parametrar som behandlas ar framst temperatur, salinitet, syre,
svavelvate, pH, fosfor- och kvavekomponenter (narsalter) samt sikt-
djup. For Idefjorden finns aven data for lignin- och humusédmnen

Vid Bomo station mates ! gg/dag temperatur, salthalt och strém pad 8 m
djup. Vid ""Bomd sodra” tas prov for analys av syrgashalten en
gg/manad p& 70 och 90 meters djup.
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Projektnummers P 8203 (tidigare Fo 0)
Projektnamn : FISKERIHYDRQGMFI

Projektledares Svansson

Publikationer (se under publ. arbeten}: Svansson

Redogdrelses

Arbete pagar med en sammanstéllning soms

1) definierar begreppet fiskerihydrografi

2) gar igenom vad som gjorts och gérs pa omradet, bade nationellt och
internationellt.

3) foreslar nya aktiviteter for att oka kunskapen pa omradet.

Projektnummer: F 8204 (tidigare Fo d)
Projektnamn: ANALYS AV PETROLEUMKOLVATEN
Projektledares Carlberg (Thorstensson)
Publikationer (se under publ. arbeten):

Redogdrelses

Arbetet innefattar utprovning och fOrbattring av olika metoder for
provtagning och- analys av petroleumkolvéaten i vatten, sediment ooh
biota. Malsattning ar att laboratoriet i framtiden skall kunna utfora
dessa analyser som stod at andra projekt av monitoring- eller forsk-
ningskaraktar.

Den tillampade delen av projektet, vilken har fungerat sedan 1970,
innebar rutinanalys av petroleumkolvaaten i vattenprov som insamlas
under laboratoriets expeditioner i Ostersjon och Vasterhavet. For
analysen anvands fluorescensspekirofotometri.

Projektnummer; F 8205 (tidigare Fo e)
Projektnamns ANALYS AV METALLER
Projektledares Carlberg (VValderrama)
Publikationer (se under publ. arbeten);

Redogorelse: Arbetet innefattar utprovning oeh forbattring av olika
metoder fOr provtagning och analys av metaller i vatten, sediment och
biota. Malsattningen ar att laboratoriet i framtiden skall kunna gora

dessa analyser som stod at andra projekt av monitoring- eller
forskningskaraktar.

For arbetet anvands atomabsorptionsspektrofotometer med flamma eller
grafitugn samt, i viss man, vanlig Spektrofotometer. Under 1983/83
fortsatte de analyser av aluminium i havsvatten som inleddes under
foregaende ar.



Projekt«ummer: F 82 06 (tidigare Fo f)
Projektnamn: LAHOLMSBUKTENS HYDROGMFI
Projektledare: Svanssom

Publikationer (se under publ. arbeten):

Redogorelse:

Bearbetning och utvardering av hydrografiska data som genom bas-
resursen faltverksamhet insamlas fran ett faststallt stationsnat i
Laholmsbukten. De parametrar som bearbetas ar temperatur, salthalt,
syre, svavelvate, narsalter, humus, lignin och siktdjup. Dessa resul-
tat redovisas fortlopande i laboratoriets dataserie samt i andra
publicerade arbeten. Svansson har ocksd varit Fiskeristyrelsens
representant i SNV-gruppen Eutrofiering-Vastkust.

Expepditionema utfors i samband med Ostersjoexpeditioner med ARGOS
och med THETIS nar fartygstid kan erhallas.

Projektnummer: F 8208 (tidigare Fo h)

Projektnamn: UREA 1 HAVSVATTEN
Projektledare: Vaiderrama
Publikationer (se publ. arbeten): Vaiderrama

Redogorelse:

Ureahalten har matts i vatten med en spektrofotoraetrisk metod. Arbetet
har utforts for att forbattra den anvanda metoden. Proven har tagits
dels under oordinarie fartygsexpeditioner, dels i samband med den dag-
liga salinitetsprovtagningen pa Borno station i Gullmarsfjorden.

Provtagningarna har nu upphoért.

Projektnummer: F 8210 (tidigare Fo j)

Projektnamn: Patchiness

Projektledare: Fonselius

Publikationer (se under publ. arbeten): Engstrom, Dydern et Fonselius

Redogorelse:

Forsoksverksamhet och planering for internationellt Kkoordinerat
program i Ostersjon ca 1985 med deltagare fran alla Ostersjostater.
Avsikten ar att undersoka variabiliteten i tid och rum i Ostersjons
vatten. Ingen faltverksamhet utfordes 1983.
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Projektnuramer: F 8302

Projektnamn: Kustundersokningar )
1) Strommaétningar vid Konungshamn (Blekinge).
Projektledare: Bladh

Redogorelse:

Under  hosten 1982 utfordes strommatningar med en registrerande strom-
matare invid en utloppstub fran en starkelsefabrik i syddstra Blekinge
Anledningen till strommdtningarna var att se hur Vvattenstrommarna
utanfor —tubmynningen paverkade spridningen av det fran utloppstuben
strommande avloppsvattnet. Samtidigt utfordes kemiska provtagningar i
starkelsefabrikens regi.

Bearbetningar och sammanstallning rapporterade till Starkelsefabriken,
I vantan pa gemensam publikation med Fiskeriintendenten i Vastra Dist-
riktet.

Projektnamn: Kustun dersokningar
2) Strommatningar vid Torhamn (Blekinge)

Redogorelse
Underg hosten 1983 utfordes strémmatningar med registrerande strom-
métare pad tva positioner belagna i Torhamnsfjarden, Syftet var att med
strommarnas  hjalp utreda vatfenomsattningen “i omradef med hansyn till
E)anerade fiskodlingar. Samtidigt utforde Fiskeriintendenten i Vastra
istriktet  fallfalleundersokningar i omradet. Bade strdmmaétningarna
och fallfalleforsoken haller pa att sammanstillas och rapporteras
gemensamt till Lansstyrelsen 1 Blekinge.
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Projektnuramer: E 8201 (tidigare Externt finansierad a)
Projekteanm: FMK - Program for overvakning av miljokvalitet;
Utsjoprogrammet for Ostersjon och Vasterhavet.
Projektledares Carlberg, fr.o.m. 830001 Fonselius.
Publikationer (se under publ. arbeten): Carlberg m.fl.

Redogorelse:

PMK &r naturvardsverkets nationella program for oOvervakning av miljo-
kvalitet i mark, vatten och luft. Projektet (Ex a) innebar att labora-
toriet pa kontrakt med naturvardsverket ansvarar for hela utsjodelen
av programmet avseende saval hydrografi so®© biologi. Detta utgor
samtidigt Sveriges atagande 1inom den monitoring som beslutats av
Helsingforskommissionen.

Insamling av prover gors inte separat utan som en pabyggnad av bas-
resursen fTaltverksamhet (BF), framst avseende projekten Fo a och Fo b.

Prover for miljogifter analyseras av Riksmuséet och planktonprover
analyseras av naturvardsverket, medan laboratoriets egen personal
sjalv analyserar prover av bottaafauna och gor matningar med C-14

teknik. Alla kemiska analyser gors vid laboratoriet och avser
vasentligen samma parametrar som i projekt Fo a. Projektet avser Bott-
niska viken, egentliga Ostersjon samt Skagerrak och Kattegatt. For de

senare omradena ar programmet annu inte fullt utbyggt.

Det ar inte fraga om separata expeditioner for detta projekt, arbefcet
ar en utbyggnad av det arbete som utfors inom projekten Po a och Fo b.
Dessa expeditioner &ar dock bundna till bestamda tider enligt Overens-
kommelse 1 Helsingforskommissionen.

Projektnummer: E 8202 (tidigare Externt finansierad b)

Projektnamn : Hydrografiska observationer genom kustbevakningen.
(Kustprogram inom PMK, se aven projekt Ex a)

Projektledare: Carlberg, Bladh, Thorstensson
Publikationer (se under publ. arbeten):

Redogorelse:

Ansvaret for den pelagiska delan av kustprogrammet inom PMK vilar pa
SMHI under medverkan av fiskeristyrelsen. All provtagning utfors av
kustbevakningens personal och fartygsresurser

Proverna sands in till de tva laboratorierna for analys och databe-
handling. Hydrografiska laboroatoriet svarar for analys av salinitet
samt halten av syre och vissa narsalter i de prover som tas vid Hallo,

Vinga, Fladen och Hallsundsudde.

Projektet startade som enforsoksverksamhet for att ersatta de fyr-
skeppsmatningar som pagatt sedan sekelskiftet.



Projektnummer: E 8206 (tidigare Externt finansierat f)
Projektnamn: Svenskt-Sovjetiskt samarbete i Ostersjon
Projektledare: Carlberg, Thorstensson

,ublikationer (se under publ. arbeten):

Redogodrelse:

lemensamma expeditioner utférs med hjalp av sovjetiska forsknings-
fartyg. Hydrografiska, kemi3ka och biologiska undersékningar utfors
rader expeditioner som varar 2-3 veckor. Tidigare har utforts expedi-
tioner med MUSSON, erast krenkel och AJU-DAG. Personal fran labora-
toriet har deltagit. Resultaten &ar under varierande grad av bearbet-
ning och vissa delar har slutrapportersts. Naturvardsverket ar huvud-
nan for det svenska deltagande. Senaste expeditionen genomfdrdes under
Jjuli 1982, med USHAKOV.

Projektnuramer: E 820? (tidigare Externt finansierat g)
Projektnamn: Svenskt-Finskt samarbete i Bottniska viken
Projektledare: Carlberg

Publikationer (se rader publ. arbeten):

Redogodrelse:

Arbetet utfors i samband med Finland inom ramen for den Svensk-Finska
ecommittén for Bottniska viken och ar, for svensk del, en utvidgning
av PMK-programmet i omradet.

Projektet innefattar bearbetning av resultat fran o6verenskomna sta-
tioner som besokts tva ganger varje ar av respektive landers forsk-
ningsfartyg. Inom samarbetet anordnas arbetsmdten, kommissionsméten
nch gemensamma seminarier.

Projektet ar for svensk del en fortsattning och utvidgning av
projektet "Kemiska vinterundersékningar i Bottniska viken".

Projektet utfors inom ramen for ett bilateralt avtal mellan Finland
3ch Sverige.
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DESCRIPTION OF PROJECTS OF THE INSTITUTE OF HYDROGRAPHIC RESEARCH

8201

8202

8203

8204

8205

8206

8208

8210

8302

8201

8202

8206

8207

%

Hydrographie investigations in the Baltic Sea (Carlberg)

The hydrography of the Skagerrak/Kattegat and (Svansson)
Bohus fjords (Western Sea)

Fisheries hydrography (Svansson)
(Mainly littérature studies)

Analysis of petroleum hydrocarbons (Carlberg)
Analysis of metals in sea water (Carlberg)

Hydrographic investigations in the Laholm Bight (Svansson)

Analysis of urea in sea water (valderrama)
Patchiness studies (Fonselius)
1) Current measurements at Konungshamn (Bladh)

2) Current measurements at Torhamn

The Program for Environment Quality (Carlberg/Fonselius)
Hydrographic observations by help of (Carlberg, Bladh,
the Coast Guard Thorstensson}
Soviet-Swedish cooperation in the Baltic Sea (Carlberg)
The program for the Gulf of Bothnia (Carlberg)

(Finnish-Swedish cooperation)



Bladh, Jan-Qlof
Carlberg, Stig R.
Engstrom, Sven G.
Fonselius, Stig H.
Jaako, Tuulikki
Johansson, Martin
Larsson, Marie
Lundahl, Stefan

Mangalore, Mohini
Mogren, Jan

Olsson, Ake
Palmén, Hakan
Piriz, Laura
Schlyter, Jan
Stahm, Birgit R.
Svansson, Artur C.
Swanstrém, Joakim

Szaron, Jan J.

Taglind, Anita

Thelén-Wallin, Eva-Gun
Thorstensson, Bodil
Valderrama Reyes, Jorge

Yhlen, Bengt

Akermo, Anna-Lisa
Akermo, Oscar

Ostrom, Bertil

Klirén, Annette

Lagergren, Carl-Magnus

Andreasson, Ame

Bergstrom, Magnus
Johansson, Carin
Larsson, Staffan

Strannberg, Britta

10. PERSONALFORTECKNING
(Staff members)

Institute of Hydrographic Research
Magasinsgatan 22
Box 2566
S-403 17 Goteborg, Sweden
Telephone (0)31 176380 exchr.
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Research assist. Hydrography 340
Research assoc. Chemistry 330
Research assoc. Hydrography 341
Director Chemical oceanography 346
Laboratory assist Chemistry (3/4 time) 338
1l:e lab. techn. Chemistry 332
Research assist. Chemistry (from 831128-)
Janitor Mail, printing, copying
(830425-830615)
Assistant Data- management 340
Janitor Mail, printing, copying 347
(left on 830415)
Janitor Mail, printing, copying 347
Research assist. Data management (from 830301) 340
Research assist. Fishery hydrography (from 831121)
Research assist. Data management (from 831024) 343
1l:e lab. assist. Secretary (1/2 time work) 345
Assoc, professor Physical oceanography 335
Janitor Mail, printing, copying
(from 831031)
Research assoc. Physical oceanogr. data managern. 343
(on leave from 830301)
l:e lab. assist. Map drawing, chemistry 345
Laboratory assist Physics, chemistry 334
Research assist. Chemistry 331
Research assist. Chemistry 331
Research assist. Biology, chemistry
(on leave from 830901-831231) 337
Housekeeper Borné Hydrographical Station (0)523 40
Inst, technician Borndé Hydrographical Station (0)523 40
(left on 830630)
Research assist. Hydrography, remote sensing 339
(1/2 time work, left on 830831)
The institute lends working rooms and laboratory space to the following persons:
Laboratory assist. County administration, Environment
Section, Goéteborg och Bohus lan 334
Hydrography assist. The Navy Hydrographic Det. 339
Deputy Chief Secretariate of Development 370
Cooperation
Assistent I " 373
Assistant " " 372
Senior Programme Off. " " 371
Librarian " " 374
Chairman ofFishery " " 376

Sorensen, Ingemar

Board Development,












