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SAMMANFATTNING

Rapport«! &ar en beskrivning av det arbete som utforts och de resultat
som uppnatts inom Fiskeristyrelsens hydrografiska laboratorium i det
av statens naturvardsverk genom anslag finansierade PMK-programmet
(Programmet for Miljokavalitet) samt det internationella monitoring-
arbetet i Helsingforskommissionens regi (Baltic Monitoring Programme),

BMP.

I sodra Kattegatt har syrgasforhallandena forbattrats, troligen be-

roende pa battre vattenomsattning i omraddet. L&ga syrgasvarden har
dock forekommit i Laholmsomradet, men inte i samma omfattning som de
senaste aren. | oOstersjarns djupvatten har stagnationen fortsatt och de

saltvattensinbrott som skett, har inte formatt fornya det svavelvate-
haltiga bottenvattnet i de stora djupbaekenen

I Bottniska viken har forhallandena varit tillfredsstallande, &ven om
en viss Okning av nitrathalterna alltjamt kan iakttas. Det ar natur-
ligtvis 3vart att se nagra betydelsefulla forandringar under endast
ett ar.

Klorofyll och primarproduktion av fytoplankton har bestamts programen-
ligt tander &ret och resultat«! redovisas mera detaljerat i sarskilt
kapitel.

Bottenfaianaprovtagningen har utfdorts som vanligt, men pa grind av Vvar
biologs (Bengt Yhlen) fordldraledighet under hésten, har ingen redo-
visning skett i &rets rapport.

Som vanligt har ocksd prover tagits for artbestamning av fytoplankton
och zooplankton, samt prover pa fisk, Mesidotea och Macoma for analys
av miljogifter. Dessa analyser utfdora och rapporteras av statens
naturvardsverk i samarbete med naturhistoriska riksmuseet.

SUMMARY

The report describes the wotk carried out and the results obtained by
the Institute of Hydrographic Research of the National Board of Fishe-
ries, in the PMK-programme (the Programme for the Environment Quality)
which is financed by grants from the National Environment Protection
Board and in the BMP-programme (Baltic Monitoring Programme) of the
Helsinki Commission

The oxygen conditions have improved in the southern Kattegat, probably
due to better water exchange in the area. Low oxygen values have, how-
ever, been found in the Laholm area, but not in the same extension as
in previous years. The stagnant conditions have prevailed in the
Baltic Sea deep water and the iInflows of salt water, which have
occurred, have not been large enough to renew the hydrogen sulfide
containing bottom water of the large deep basins.

The conditions have during the year been satisfying in the Gulf of
Bothnia, even if a small increase of the nitrate values has been



observed. It is of course difficult to see any important changes in
just one year. Chlorophyll and Primary Production of Phytoplankton
have been determined according to the programme during the year and
the results will be shown more in detail in a special chapter.

The sampling of benthic animals has been carried out as usually, but
due to paternal Ileave of the biologist, the reporting has been
postponed to next year.

As usually samples have been taken for species determination of
phytoplankton and zooplankton, as well as fish samples for anlysis of
toxic substances. These analyses are carried out by the Environment
Protection Board in cooperation with the Museum of Natural History.

The results are presented more in detail in the following chapters,
which each has an English summary.



PROGRAM POR MILJOKVALITETSOVERVAKNING - PMK

Utsjoprogrammet

Arsrapport for Fiskeristyrelsens medverkan under 1983

Arbetsprogram och rapportering

Enligt riktlinjerna for PMKss utsjoprogram skall hydrografiska labora-
toriet utfora tva fartygsexpeditioner arligen, en i maj-juni och en i
november-december i Ostersjoomraddet innefattande stationer i Katte-
gatt, Oresund, egentliga Ostersjon och Bottniska viken. Dartill skall
en tredje expedition utfdoras i Kattegatt. 1 programmet ingar Helsing-
forskonven tionens BMP stationer. | Bottniska viken &r programmet ut-
vidgat att omfatta de stationer som ingdr i det Finsk-svenska
Bottniska vikenavtalet.

PMK-arbetet ingdr som en integrerad del i [laboratoriets ordinarie
verksamhet och provtagning utfors darfor aven pa& stationer som inte
ingdr i PMK-programroet. Laboratoriet utfor dessutom tva expeditioner
arigen, en i januari-mars och en i augusti-september, som innefattar
Skagerrak, Kattegatt och egentliga Ostersjon. Den tredje PMK-expedi-
tionen i Kattegatt 1ingadr 11 detta program. Mormalt bestks samma
stationer som i PMK-expeditionerna i dessa omraden. Expeditionerna
utfors i man av tillgang till fartygstid. Under 1983 kunde bagge expe-
ditonerna genomforas. Eftersom PMK-stationerna bestks under dessa ex-
peditioner, har jag medtagit resultat och rapporter fran dem i denna
arsrapport. Expeditionernas resultat rapporteras av expeditionsledaren
till laboratoriechefen i form av skriftliga rapporter med kort
beskrivning av observerade resultat. Rapporterna bifogas i bilaga 1.

Data fran expeditionerna publiceras i laboratoriets serie Hydrographi-
cal Data. Dartill rapporteras data pd magnetband till SNV:s PMK-sekre-
tariat och till Helsingforskommissionen (BMP-data). Rapport fran data-
avdelningen bifogas i bilaga 2.

Langtidstrender och andra hydrografiska variationer for Kattegatt,
Oresund, Arkonabickenet och Bomholmsbackenet har i &r medtagits i
arsrapporten.

I Aarets rapport har resultat fran bottenfaunaprovtagningen inte med-
tagits, emedan var biolog, Bengt Yhlen fran september varit foraldra-
ledig. Arbetet har under tiden skdtts av Yhlens vikarie, Mats
Blomgvist vnder direkt ledning av Hans Cederwall pa PMK-sekretariatet.



THE PROGRAMME FOR ENVIRONMENT QUALITY CONTROL PMK
The Open Sea Programme
Annual report for the participation of the Board of Fisheries in 1983
Work programme and reporting (Abstract)

In accordance with the instructions for the open sea programme, the
Institute of Hydrographic Research has to carry out two annual expedi-
tions in the Baltic Sea area, one in May-June and one in
November-December covering the Kattegat, the Oresund, the Baltic
Proper and the Gulf of Bothnia. In these cruises the Baltic Monitoring
Programme of the Helsinki Convention are included. In addition to this
a third cruise 1is carried out in the Kattegat. The institute also
carries out two cruises, not included in the PMK in January-March and
in August-September covering the Skagerrak, the Kattegat and the
Baltic Proper. The cruise reports with English abstracts are enclosed
in Annex 1.

Data from the expeditions are published in the series Hydrographical
Data. Annex 2 contains a report of the data section.

Long time trends and other hydrographical variations have been inclu-
ded in this annual report.

The bottom fauna results for 1983 are not included due to the paterni-
ty leave of our biologist. His substitute works in Stockholm directly
under the PMK secretariat.



Resultat av de hydrografiska undersokningarna under 1983

For att undvika upprepning av foregaende tva redovisningars kurvor,

med endast forandringar i de senaste arens resultat, har jag i ar valt
att ge exempel pa langtidsvariationer av hydrografiska parametrar i
Kattegatt, Oresund och sydvastra Ostersjon. P& varje diagram redovisas
overst en kurva for djupvattnet och under denna en kurva for ytvattnet
pa stationen. Foljande parametrar visas i diagrammen: Salinitet, fos-
fathalt, totalfosforhalt, nitrathalt och silikathalt.

I Kattegatt fTorekommer de stora salinifcetsvariationerna i ytvattnet

medan djupvattnet uppvisar sma forandringar. 1 Ostersjon forhaller det
sig tvartom, ytvattnet uppvisar smd variationer och djupvattnet mycket
stora variationer. | oresundsomradet ar bada variationerna av samma

storleksordning (Bilaga 3, fig- 1, 2, 3, 4, 5, 6 och 7). Det ar inte
mojligt att inom en tidsperiod av endast 18 ar, se nagon trend i salt-
halten pa de olika stationerna. | Bornholmsbackenet (fig. 1) ar yt-
vattnet vanligen val blandat och arstidsvariationerna ar sma. 1 djup-
vattnet kan man urskilja atminstone 7 staxationsperioder pa mellan 3
och 4 ar. Varje saddan period borjar med ett saltvattensinbrott som
marks genom en plotslig hojning av salthalten. Sedan sjunker denna
langsamt tills ett nytt inbrott sker. 1 Arkonabackenet (fig. 2) ar de
arliga salthaltsvariationerna storre. Man kan i djupvattnet urskilja
de tidigare namnda sju perioderna, men pa grund av det ringa
vattendjupet stors perioderna av standiga smd saltvattensinbrott, som
syns som kraftiga toppar i salthalten. | Landskronadjupet i Oresund
(fig. 3) ar ytsalthaltsvariationerna storre an variationerna i djup-
vattnet. Man urskiljer tydligt Arstidsvariationerna med salinitets-
toppar under vintern. Landskronadjupets djupvatten &ar relativt
stagnant och saknar oftast arstidsvariationer. Tyvarr tar datorpro-
grammet endast avvikelser pad 1 ra fran standarddjupet, varfor flera
varden saknas. Stationen Kullen, visar mycket kraftiga Aarstidsvaria-
tioner och vi kan ocksda se att vattnet under vintern &r nastan
homogent fran ytan till botten (Ffig. 4). Djupvattnet visar minimivar-
den nar ytan visar maximum. Lilla Middelgrund (fig. 55 har redan det
for Kattegatt typiska stabila, djupvattnet aed smd variationer,
vanligen Arstidsbundna med [laga vinter- och hoga sommarvarden. |
ytvattnet ar variationerna stora och tvartom, hoéga vinter- och laga
sommarsaltharter. Forhallandena vid Fladen (fig. 6) ar mycket lika
forhallandena pa foregdende station. Vi har dock har  tatare
provtagning tack vare kustbevakningen och diagrammet blir darfor mera
detaljerat. Stationen SW Vinga (fig. 7) ar mycket lik de tva tidigare.

Fosfathalten visar i Bornholmsbackenet (fig. 8) typiska Aarstidsvaria-
tioner i ytvattnet, med mycket laga sommarvarden. Ser vi pa vintervar-
dena, sa kan man urskilja en tydlig trend mot hogre fosfathalt fran
1965 till 1983. okningen &ar nadra 0.25 umol/1. | det stagianta
djupvattnet kan man se ackumuleringen av fosfat och hur halten plots-
ligt Ookar kraftigt nar forhallandena blir reducerande och fosfat
borjar utlésas fran bottensedimenten. Arkonabackenet (fig. 9) visar

kraftiga Aarstidsvariationer bade i yt- och bottenvattnet. 1 botten-
vattnet &ar de framst betingade av variationerna i salthalt, men ocksa
till en del av stagnation i vattnet. I ytvattnet ar variationerna

naturligtvis biologiskt betingade. Aven har kan man finna en trend mot
okande fosfathalt i ytvattnet. Aven Landskronadjupet (fig. 10) visar
tydliga Arstidsvariationer i ytvattnet och viss ackumulering pa& grund
av stagnation i djupvattnet. Dock fdrnyas det stagnants vattnet ganska

ofta, perioderna kan vara endast 1| ar langa. Ingen okningstrend kan
urskiljas i Oresundsvattnet. Som redan framgick av salfchalten, har



Kullen (fig. 11) ofta homogent vatten »der vintern med samma Ffosfat-
varden fran yta till bott». Ytvattnet uppvisar naturligtvis arstids-
variationer. 1 djupvattnet ar variationerna motsatta mot ytvattnet.
Djupvattnet visar en viss okning av fosfathalten under métperioden.
Lilla Middelgrund (fig. 12) har oeksd arstidsvariationer i ytvattnet.
Djupvattnet har delvis vintertoppar och delvis andra toppar
fororsakade av instromningar av Skagerrakvatten. Man kan mojligen se
en Okande Tfosfattrend i ytvattnet. P& stationen Fladen (fig. 13) och
SW Vinga (fig. 14) ar okningstrenden nagot tydligare bade i ytvattnet
och djupvattnet, men en regressionsanalys ar nddvandig for att kunna
faststalla en séker trend.

Totalfosforvardena Aaterspeglar i allmanhet fosfatvardena, emedan
storsta delen av totalfosforn ofta utgérs av Tfosfat. I Bornholms-
djupet (Fig. 15) &ar dock o6kningen av totalfosforhalten tydlig bade i
yt- och bottenvatfcnet. Samma galler ocksa for forhallandena i Arkona-
backenet (fig. 16). 1 Landskronadjupet (fig. 17) kan man inte urskilja
nagon trend. For Kullen (fig. 18) ar trenden i djupvattnet tydlig. Vid
Lilla Middelgrund (fig. 19) kan man urskilja en svag okningstrend i
bade yt- och bottenvattnet. Vid Fladen (fig. 20) och SW Vinga (fig.
21) Ffinns det ars svag men tydlig okningstrend i bottenvattnet, medan
ytvattnet uppvisar en oklar bild.

Nitrathalterna uppvisar samma arstidsvariationer som fosforparametrar-

na, men oOkningstrenden ar mycket tydligare. | Bomholmsdjupet (fig.-
22) ser man i djupvattnet samsa siagnationsperioder som for fosforn,
med en klart okande trend av bade maxima och minima. | ytvattnet ser

aan en tydlig o6kning av vintervardena. Arkonabdckenet (fig. 23) upp-
visar ocksa okande nltrattrender bade i yt- och bottenvattnet. Man kan
dock se att nitratet pa bada stationerna ofta sjunker till varden
under detektionsgnansen under sommaren, vilket tyder pa en primarpro-
duktionsbegransande effekt. Landskronadjupet (Ffig. 24} visar en mycket

tydlig nitratdékning 1 bott»vattnet medan trenden i ytvattnet ar
oklar. Aven Kull» (fig. 25) visar en tydlig okning 1 bottenvattnet,
men oklar trend i vytvattnet. Lilla Middelgrmd &ar inte nagon PMK-

station och darfor har nitrathalten sallan matts dar. Vardena ar for
fa4 for slutsatser (fig. 26). Fladen (fig. 27) visar en ovanlig nitrat-
fordelning. Sedan 1981 &ar ytvardena pa varen ofta mycket hogre an i
djupvattnet. Detta kan mojligen tydas som tillforsel av nitrat fran
land vid varfloden, oOkningstrenden i ytvattnet &ar mycket klar. SW
Vinga (fig. 28) visar samma hdéga varden for ytvattnet och en tydlig
6kande nitrattrend. Trenden i djupvattnet ar snarast sjunkande.

Silikathalt» uppvisar samma slags arstidsvariationer som de 0&vriga
narsalterna. I Bomholmsdjupet (fig. 295 ser man i djupvattnet samma
ackumulering under stagnationerna som for fosfor och nitrat. Nagra
langtidstrender kan inte urskiljas. Silikat tillfors ju vattnet pa
naturlig vag och ar inte nagon antropologisk parameter. P& 1ingen av
stationerna kan man finna nidgon okningstrend (fig. 30, 31» 32, 33, 34
och 35). P& Fladen och SW Vinga (fig. 34 och 35) ser man vintern
1982-83 hogre Silikatvarden i ytvattnet an i djupvattnet, vilket tyder
pa > kraftig sotvattentillforsel under denna vinter. Silikathalten ar
>> viktig naturlig tracer som kan visa om 6kningen av Ovriga narsalts-
okningar beror p& manniskans aktiviteter.



Results of the hydrographic investigations in 1933 (Abstract)

In order to avoid repetition of diagrams with only changes in the very
last years, | have for this year chosen results from the Kattegat, the
Oresund and the southwestern Baltic sea. In every diagram the upper-
most curve shows the deep water vresult and the curve below, the
surface values. The following parameters are shown in the diagrammest
Salinity, Phosphate, Total Phosphorus, Nitrate and Silicate.

In the Kattegat the largest salinity variations are found in the
surface water, while the deep water shows small changes. In the Baltic
sea we Tfind the opposite conditions, the surface water shows small

variations and the deep water very large variations. In the Oresund
area the variations in the surface and the deep water are of the same
order of magnitude (Annex 3, figures 1, 2, 3, 4, 5, 6, 7). In the

Bornholm basin 7 stagnation periods are Tfound in the deep water
varying from 3 to 4 years. NO long time salinity increase can be found
from the figures, but annual variations with high winter salinity and
low summer salinity can be seen. In the deep water annual variations,
stagnation and mixing can be fomd. Sometimes the same salinity is
found from surface to bottom.

Figures 8, 9, 10, 11, 12, 13 and 14 show the variations of the
phosphate values. In the deep water accumulation of phosphate can be
seen during stagnant conditions. In the surface water annual
variations can be seen, with very low summer values and high winter
values. Oh most stations a weak increase of the surface values during
the winter can be found. In the Kattegat this increase is hardly
visible. Total Phosphorus (figures 15, 16, 17, 18, 19, 20, 21) follows
very close the phosphate, but the increasing trend is clearer, also in
the Kattegat

Nitrate variations are shown in figures 22, 23, 24, 25, 26, 27 and 28.
The accumulation in the deep water during stagnant conditions can also
be found for nitrate. The annual variations show summer values below
detection limit on many stations in the surface water. This indicates
that nitrate is a production limiting factor. An increasing trend can
be found on almost all stations in the winter surface water and in the
deep water in general. Since 1981 the surface values are higher than
the deep water values during the winter period. This inidieates runoff
of nitrate from land during the early spring.

Silicate (figures 29, 30, 31, 32, 33, 34, 35) also accumulates in the
deep water during stagnant conditions. Silicate is also a nutrient and
shows annual variations, partly due to primary production, partly to
runoff from land. In the winter 1982-83 the winter value of the
surface water is higher than the deep water value, indicating unusual-
ly large runoff from land. Silicate is not an antropologic parameter
and does not show any increasing long time trend. It is therefore an
important parameter for comparisons with other nutrient parameters,
which are influenced by human activities.



Resultat fran de biologiska undersodkningarna

Inom PMK-programmet utfor laboratoriet ocksd biologiska undersok-
ningar. Som namnts i arbetsprogrammet, redovisas detta &r inga resul-
tat fran bottenfaunaundersokningarna. Provtagningarna har dock utforts
programenligt och resultaten bearbetas i Stockholm och rapporteras
direkt till SNV.

Primarproduktionsmatningarna har fungerat tillfredsstallande. P& grund
av de hoga analyskostnaderna vid €-14 Centralen i1 Kodpenhamn, har
Ffilterproven utelamnats och endast Inkubation vid full belysning har
utforts i1 inkubatom. For att nedbringa kostnaderna, har ett avtal in-
gatts med institutionen for mikrobiologi vid Goteborgs Universitet, sa
att C-14 aktiviteten kan métas i deras scintillator av Eva-Gun
Thelén i vAr PMK-grupp. Under aret har vi ocksd fardigstallt en egen
inkubator, som konstruerats pa laboratoriets verkstad. Pa detta satt
kan vi undvika de hoga transportkostnaderna vid anvandning av SNVss
inkubator pa& Kristinebergs marinbiologiska station. Provtagningen
redovisas i bilaga 4.

Klorofyllprovtagiing och analys har kunnat utforas planenligt. Resul-
tat redovisas i bilaga 5.

Fytoplankton- och zooplanktonprovtagning ingar ocksd i laboratoriets
PMK-program. Proven analyseras pa 8N¥:s kustvafctensektion i Uppsala.
Provtagningen har under aret kunnat utfdéras programenligt.

Miljogiftsprover pa biologiskt material har insamlats under aret i
enlighet med PMK-programmet. Under majexpeditionen insamlades prov av
Mesidotea och Macoroa pa station B VIl i Bottenhavet. Under hosten har
prover pa stromming, sill och torsk insamlats pa de i programmet Over-
enskomna orterna. Alla prov har insants till Riksmuséet for analys.

Results of the Biologioal Investigations (Abstract)

The PMK also includes biological investigations, &s | mentioned in the
Work Programme, no results from the Bottom Fauna investigations are
reported for 1983. These are reported directly to the PMK secretariat.
The sampling has, however, been carried out according to the
programme. Primary production work is reported in Annex 4 and
Chlorophyll work in Annex 5. Phytoplankton and zooplankton are only
sampled during the expeditions and are analyzed by the Environment
Protection Board laboratory in Uppsala. Samples for toxic matter in
organisms have been collected according to the programme. These
samples are analyzed by the Museum of natural History in Stockholm.



Faltverksamheten

PMK-programmets faltverksamhet bestar av:

1. Fartygsexpeditioner. Dessa redovisas i bilaga 1.

2. Kustbevakningens provtagningar organiserade genom SMHI. Dessa
provtagningar redovisas i bilaga 6.

3. Provtagning av biologiskt material for miljogiftsanalys. Denna
provtagning finns redan redovisad under Resultat fran de biolo-
giska undersokningarna.

Analysverksamheten

Analysarbetet sker delvis ombord p& undersokningsfartygen, dels pa

laboratoriet i Goteborg. Antalet utforda analyser pa olika parametrar
redovisas i bilaga 7. Humus och lignin redovisas i bilaga 8. Resulta-
ten av humus- och ligninganalyserna publiceras inte tills vidare,
emedan resultaten ar osakra och darfor kan valla svarigheter om de
anvands av olika intressenter. Darfor avvaktar vi en kommande inter-
kalibrering av analysmetoden med andra Hlaboratorier i Finland och
Sverige. Denna interkalibrering planeras ske under 1984.

Vetenskapligt arbete

Det vetenskapliga arbetet redovisas i form av publicerade arbeten (se
bilaga 9). 1 vetenskapligt arbete ingar ocksa studier av variabili-
teten (Patchiness) for olika parametrar, fysikaliska, kemiska och bio-

logiska, pa provtatriingsstationer eller i havsomradden. Detta arbete
redovisas i bilaga 10.

Personal

3hom projektet anstalld personal redovisas i bilaga 11.

Ekonomi

Projektets finansiering redovisas i bilaga 12.

Slutord

Projektpersonalen vill framfora sitt tack till Mohini Mangalore,
Birgit Stahm och Anita Taglind for databehandling, utskrift och Ffigur-
ritning samt redigering och ordbehandling med hjalp av Fiskeristyrel-
sens dator.

Goteborg den 30 mars 1984

Stig H. Fonselius
projektledare



Field Work

The field work of the PMK consists of:

1. Research ship expeditions. These are reported in Annex 1.

2. Sampling by the help of Coast Guard vessels, organized through
SMHI. This sampling is described in Annex 6.

3. Sampling of biological matter for analysis of toxic substances.
This sampling is described in Results of Biological Work.

Analytical Work

The analytical work is carried out partly on board the research
vessels and partly in the laboratory of the Institute in Goéteborg. The
analyzed parameters and the amount of analyses are described in Annex
7. Humus and Lignin results have at present not been published, due to
the uncertainty of the results. They may therefore cause confusion if
used by different interested parties. Therefore we await the results
of the planned intercalibration between laboratories in Finland and
Sweden, which probably will be arranged in 1984. The humus and lignine
results are described in Annex 8.

Scientific Work
Scientific work and results are published (see Annex 9)* In the scien-
tific work is included variability (Patchiness) studies of physical,

chemical and biological parameters at sampling stations or in sea
areas. This work is described in Annex 10.

Staff

A list of staff members of the PMK project is given in Annex 11.

Finances

The financing of the project is accounted for in Annex 12.

Acknowledgement
The project staff wishes to thank Ms Mohini Mangalore, Ms Birgit Stahm

and Ms Anita Taglind for data processing, typing, figure drawing,
editing and word processing in the computer of the Board of Fisheries.

Goteborg 30 March 1984

Stig H. Fonselius
Project leader
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RSKERISTYRELSEN

HYDROGRAFISKA LABORATORIET detum 1983 02 01

Postadress:
Box 2566
403 17 GOTEBORG

Chefen for Hydrografiska laboratoriet
Fiskeristyrelsen
Goteborg

Rapport : ran hydrografisk expedition med undersoékningsfartyget
ARGOS under tiden 17-24 januari 1983.

Expeditionen utgick fran Nya Varvet pd morgonen den 17 och avslu-
tades pa samma plats p& middagen den 24 januari.

Fardvagar och utforda undersokningar framgdr av bifogade karta och
tabell.

I undersokningarna i Kattegatt ingick arbeten inom PMK pa 3 stationer
innefattande bl,a. matning av primar produktion. Fran Lunds universi-
tet deltog 2 forskare som utférde provtagning for bottenfaunaunder-
rakningar pa 12 lokaler.

Besokta namnar: Helsingborg 18-19/1 f6r ombordtagning av personal och
utrustning tran Lunds universitet (kvarldg under natten
pga hard vind, drygt 30 m/sek), samt kort besok i
Trelleborg pd kvallen 23/1 for landsattning av ovan-
namnda personal och utrustning.

Vadret var de forsta fem dygnen under expeditionen det samsta tankbara
Vindhastigheten undei“steg inte 14 m/sek mer &n vid ett par kortvariga
tillfallen, och var oftast 16-18 m/sek. Pa tisdagen i trakten av Kullen,
oversteg vindhastigheten vindmatarens gradering, 35 m/sek. Fredag kvall
och natten till l6rdag var forhallandet detsamma, vi befann oss d& i
norra Ostersjon,

Stationen vid Kullen kunde ej tas (togs p& hemvagen) och ej heller
stationen B/ 30. Vid stationen BY 29 var arbetsforhdllandena mycket
besvarliga™ sjo slog over plattformen vid flera tillfallen men arbetet
Kunde tullfoljas. De sista dygnen under expeditionen blev vadret ganska
gott.

Deltagande personal; undertecknad expeditionsledare, E-G Thelén,

B. Jhorstensson, 3. Valderrama, M. Johansson,

B, Ostrom.

Fran Lunds universitet: Lars-Erik Persson,
Laslo Sadby

Goteborg som ovan

Exp-ledare

Besokssdress; Telefon: Telex:

Magasinsgatan 22 031 - 17 63 80 27108 NATFISH S



Nagot om de hydrografiska forhallandena

De sista manadernas intensiva lagtrycksvandring med atfoljande hdga
frekvens av harda vindstyrkor har medfort att mycket vatten tillforts
Ostersjon. Vattenstandet har senaste tiden legat langt Over det normala
och fort med sig en ordentlig omblandning av hela vattenmassan ned till
saltsprangskiktet. Det tillfdorda vattnet har en hoégre salthalt som nu
blandas in i den tidigare vattenmassan och dar ndgot hojt dess salthalt.
Detta medfor att Aven det tyngre gamla vattnet i djupomradena lattare
blandas upp. Det kan alltsd forvantas mefora négon hdjning av Ostersjons
salthalt och att omradena med lag syrgasmangd minskar i utbredning.

| Kattegatt inklusive Laholmsbukten har en fullstandig genomblandning
skett. Full syrgasmattnad rader anda till botten.

I Oresund, aven i den djupaste hdlan vid Landskrona &ar syrgasmiangden den-
samma fran ytan till botten och salthalten var i ytan 26.4 o/oo och i

bottenvattnet pa pa 50 m djup 26.5 o/oo0.

I sodra Ostersjon har forhallandena forbattrats hogst avsevart sedan i
hostas. Vid expeditionen i november fanns friskt syrerikt vatten endast
vid stationen BY 1 sdder om Trelleborg. Detta vattnet har nu trangt vida-
re och finns nu i Handbukten och Bornholmsbassangen. Det har dar lyft

upp det syrgasfattiga eller svavelvatebemangda bottenvattnet som nu spads
ut och syrsatts. Syrgasmangden ar nu i bottenvattnet omkring 4 ml/I

medan det p& 60-70 m djup finns vatten med andast 1 ml/l eller t.o.m.
nagot lagre. Vattnet med den laga syrgasmangden kommer dock att snabbt
syresattas, dels genom det instrommande vattnet och dels genom den kraf-
tiga omblandning som sker nu under vintern.

Det i ytan instrommande saltare Kattegattvattr.et har medfort att salthal-
ten i vattnet sbdder om Skdnekusten 6kat med narmare 2 0/00 och ®kningen
ar markbar anda bort till stationen 22 p& fardkartan. Hojningen dar ar
omkring 0.5 6/00.

1 sydostra Ostersjons djupomraden &r forhallandena i stort sett oforand-
rade sedan i hostas, nagon forbattring kan dock skénjas. Den kraftiga
omblandningen av ytvattnet har tréngt djupare an vad som brukar fore-
komma vid denna arstid. Gransytan for 2 ml/l syrgas ligger mestadels
djupare an 90 m och smd mangder syrgas finns anda till botten.

Oster om Gotland och i norra Ostersjon har i stort sett inga forand-
ringar skett. Gransytan for 2 ml /1 syrgas ligger p& en del stallen
djupare an 100 m men pad nagon station fanns svavelvate redan p& 100 m
djup.

Som framgar av bild har omraddet med svavelvate trangts nagot norrut
och ar nu sammanhangande fran djupomradet sydost om Gotland till djup-
omradena i norra Ostersjon.

I omradet mellan Gotland och fastlandet finns nu svavelvate endast i
Landsortsdjupet, i mattliga mangder fran omkring 175 m djup.

Omradet med syrgasmangder under 2 ml /1 har ocksd minskat i utbredning
och gransytan ligger aven har p& omkring eller djupare an 90 m.



Det ar idag svart att avgdra om mangden nytt bottenvatten som in-
trangt den sista tiden ar tillrackligt for att tranga undan det daliga
vattnet aven i o6stra och norra Ostersjon. Den forhojda salthalten i
ytvattnet bor dock fora med sig en forbattring av forutsdttningarna

for de biologiska livsbetingelserna atminstone i soédra och syddstra
delarna av Ostersjon.

Foljden av den kraftiga omblandningen blir ocksd att naringssalter
fors upp fran djupare stagnerat vatten och blandas in i ytvattnet.

Det bor hjalpa till att Oka den biologiska produktionen over i stort
sett hela Ostersjon.

Sven Engstrom
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SWEDEN

INSTITUTE OF HYDROGRAPHIC

RESEARCH

Postal sddfass.

P. O. Box 2566

Report of the hydrographic expedition by the research vessel "Argos™
during 17 - 24 Jan. 1983.

The expedition started from Nya Varvet, Gothenburg, in the morning of
17th and ended at the same place on 24th Jan. afternoon.

The voyage ways and the investigations carried out are shown in the
attached maps or tables.

The investigations in Kattegat included work within PMK at 3 stations
comprising measurements of Primary production etc. Two research scholars
from Lund University participated in the work and carried out sampling
for deep fauna investigations at 12 places.

During the first five days of the expedition the worst possible weather
was experienced. The wind speed never went below 14 m/s more than a
couple of short lived occasions, and was often 16-18 m/s. On Tuesday

in the neighbourhood of Kullen, the velocity of the wind exceeded the
limits of 35 m/s. Friday evening and night till Saturday the conditions
were same, when we arrived in the northen Baltic.

Neither the station at Kullen could be taken (taken on the way back)

nor the station BY 30. At the BY 29 station the working conditions were
very troublesome. The sea rose above the platform many a time, yet the
work could be completed. The weather turned out to be rather good during
the last day of the expedition.

Office address: Telephone: Telex:

3-493 «7 GOTEBORG Sweden Magasinsgatan 22 (0)31 -17 63 80 27108 NATFISH S



Something about the hydrographic conditions

The intensive low pressure wanderings, followed by the high frequency
of strong wind forces in the last months have caused a large inflow
of water to the Baltic Sea. The water level had during the past few
days been lying much above the normal level and resulted in a thorough
mixing of the whole water mass down to the halocline layer. The new
flown water which has a higher salinity mingles with the earlier
water mass and thereby raises its salinity. This causes that even the
heavier, old water in the deep areas gets easily mixed up. We can
consequently expect some rise in the salinity of the Baltic Waters,
and fall in the no. of areas with low oxygen concentrations to a

great extent.

In Kattegat including the Bay of Laholm a complete intermingling of *
water has taken place. The oxygen saturation reaches right down to the
bottom.

In Oresund, even in the deepest hole near Landskrona theoxygen satura-
tion was just the same from surface to bottom and the salinity of surface
water was 26.4 o/oo while in the bottom water at 50 m deep it was 26.5 o/

In the southern Baltic Sea the conditions have improved considerably
since autumn. During the November expedition healthy, oxygen rich water
was present only at BY 1 station south of Trelleborg. That water has
now flown further and is present in Hand Bight and the Bornholm basin.
This has resulted in the lifting up of oxygen lacking, hydrogen sulphide
concentrated bottom water, which is new diluted and contains oxygen.
Oxygen concentrations in the bottom water is now nearly 4 ml/x while

at 60-70 m depth there is water containing only 1 ml/1 or even less.
The water with low oxygen concentrations will be soon fed with oxygen
partly by the inrushing water and partly by the powerful intermingling
that takes place during winter time.

The i1nrushing saltier water from the Kattegat at the surface has resul-
ted in an increase of nearly 2 o/oo in salinity of the water south
south of Skane coast, which is significant right up to the station 22
in the voyage map. The rise there is about 0.5 o/00.

In the south-east Baltic"s deep areas the conditions are not very much

altered since autumn, some improvement however is noticed. The power-
ful mixing of surface water has forced down deeper, than it normally

used to do. The limit layer for 2 ml/1 oxygen lies mostly deeper than
90 m and small quantities of oxygen found right down to the bottom.

In the east of Gotland and in northern Baltic no great changes have
taken place. The boundary layer for 2 ml/1 oxygen lies at a point
deeper than 100 m but at some station hydrogen sulphide was found al-

ready at 100 m"s depth.

As it is evident from the picture the area with hydrogen sulphide has
forced itself somewhat to the north and now connecting the deep area
south-east of Gotland and the deep areas in the north Baltic.

In the region between Gotland and the main land hydrogen sulphide in
moderate quantities is now present only in the Landsort Deep from
about 175 m depth.



The areas with oxygen concentration below 2 ml/1 have also decreased in
extension and the limit lies even here about or deeper chan 90 m.

It is today difficult to decide if the quantity that has newly forced it
self in the bottom water is enough to force out that bad water even

in the south and north of the Baltic Proper. The increased salinity

in the surface water however may result in the improvement of condi-
tions for biological life conditions at least in the south and south-

east parts of the Baltic.

The consequence of the powerful intermingling will be also that the
nutrient compounds will be pushed up from the deep stagnant water and
mixed up with the surface water. It ought to help the biological pro-

duction in the whole Baltic to a great extent.

Goteborg 1983 02 14

Sven Engstrom
Chief scientist
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FISKERISTYRELSEN
HYDROGRAFISKA LABORATORIET patum 1965-06-29

Postadress:
Box 2566
403 17 GOTEBORG

Till
Chefen for Hydrografiska laboratoriet

Rapport fran expedition, med R/V ARGOS under tiden 2-5 maj och
24 maj - 15 juni 1985*

Expeditionen omfattade samtliga Sverige omgivande vatten och i
undersdkningarna ingick atagandena inom kontraktet for PMK.

Under expeditionens senare del deltog 5 gastforskare fran uUmed
universitet (2 fran USA) och 2 gastfo”. fran Havsforsknings-
institutet i Helsingfors.

Forskarna fran Inst» for Mikrobiologi vid Umed univ. utforde:cit
ett faltexperiment langs Ostersjons naturliga salthaltsgradient,
for att studera effekten av molybden pa algernas kvaveomsattning.
Den erhallna informationen kan bidraga till okad forstaelse av de
skillnader i naringsbegransning som rader mellan limnisk och marin
milj6. Genom de mycket goda arbetsméjligheterna ombord har arbetet
kunnat utfbras med gott resultat”.

Forskarna fran Havsforskningsinstitutet i Helsingfors utforde
provtagning for bottenfaunaundersokning vid 17 stationer, flertalet
i Bottniska viken. Da vaderleksbetingelserna var goda kunde
samtliga deras onskemal tillgodoses, forhoppningsvis med gott
resultat»

Expeditionen utgick och avslutades i Goteborg,
Fardvagar och utforda arbeten framgar av karta och tabeller.

Besokta hamnar:Stockholm, kvallen 27 till middag 51/5-
Vasa, em 3 till em 5/6*
Umed uthamn, kvallen 7/6.
Mariehamn, middag 9 till kvall 11/6.

Under bestket i1 Stockholm bestktes fartyget den 30 maj av
personal fran jordbruks- och finansdepartementen for information
och diskussion av Argos vetenskapliga utrustning.

Under fm den 31 maj hoélls informellt sammantrade med personal
fran utrikesdepartementet angaende problem for forskningsfartyg
vid arbete inom andra landers fiskezoner eller pa nationellt
vatten.

Vid besoken i Ume& uthamn debarkerade forskarna fran Ume& univ,
och i Mariehamn debarkerade de finska forskarna.

Besoksadress: Telefon: Telex:

Magasinsgatan 22 031 - 1763 80 27108 NATFISH S



Jan-0Olof Bladh
Bodil Ihorstensson
Jorge Yalderrama
Hakan Palmés

Bengt Yhlen
Eva-Gun Thelén
Martin Johansson
Katarina Fyrberg
Ixxgegard Ekstrom
Elisabeth Johansson
Ivan Bretan

Rke Hagstrom
Robert Eowarth

Jonathan Cole
Ann-Britt Andersin

Henrik Sandler

Goteborg som ovan

/Sven Engstrom

Deltagande personals Undertecknad expeditionsledare

2-5 maj

24 maj - 15 juni

praktikant 2-5 maj

PRAO Lundby gymnas, 2-5 maj
PRAO Lundby gymnas. 2-5 maj

Umed univ. 24 maj - [ juni
Umed univ,/Marin Biology Labor»

Wods Hole 24 maj - 7 juni

Havs forskningsinst. Helsingfors
24 maj - 9 juni

n



ITajgo_ t om_s2;rfas_fo_rhallan.deaa__i_ vara vatten»

Idefjordens ytvatten innehdller tillfredsstallande mangder syrgas
men mangden syrgas ar halverad redan pa 8-12 m djup, samst i
fjordens innersta del» Svavelvate finns fran omkring 25 m djup
innanfor troskeln vid Halden»

Gullmarsfjorden har god koncentration syrgas ned till omkring

50 m djup men &aven bottenvattnet ar ganska bra syrsatt, lagsta,
mangderna i1 de inre delarna av fjorden, strax under 4 ml/I,

I fjordsystemet innanfor Orust/Tjorn &ar syrgaskoncentrationen god
ned till omkring 15 m djup, norr om Orust bdorjar dock syrgasmangden
avta redan pa 11-12 m djup»

Svavelvate finns fran omkring 18m djup i Koljofjorden medan det i
Borgile- och Kalvofjordarna finns pa& djup stérre an 50 m, Syrgas-
koncentrationen dar ar dock mycket 1&g fran omkring 20 m.

I Byfjorden avtar syrgasen snabbt fran omkring 12 m djup och
svavelvate finns fran omkring 2J m djup»

I Kattegatt ar syrgastillfangen god anda till botten aven i de
djupaste delarna, som lagst 6,28 ml/l pa 100 m djup vid Lsa Middel-

grund»

Aven i Oresund ar forhallandena ganska goda» Lagsta syrgasmangderna
4,60 resp. 4,64 mil/l pa 40 resp, 5 ® djup i djuphdlan vid Lands-
krona»

Por Ostersjons vidkommande har forhoppningarna fran i vintras,

om en kraftig bestdende forbattring av syrgaskoncentrationen, helt
svikits» De stora mangder syrerikt vasterhavsvatten som under sen-
hosten och borjan pa vintern strommade in i Ostersjon har tyvarr
lamnat mycket smd spar efter sig» Troligen var densiteten for 1&g
for att fornya det gamla bottenvattnet» Som framgar av sektions-
kartan finns soder om Skanekusten forhallandevis smd mangder
syrgas 1 bottenvattnet« Den relativt hyggliga koncentrationen
syrgas som fanns i Bornholmsbassangen under vintern har ocksa
skoljts ut eller fTorbrukats» 1 bottenvattnet finns nu endast

0,4 mi/1, alltsd en minskning fran omkring 4 ml/l pa endats magra
manader . i

Det syrgasrika vasterhavsvatten, som intrangde till Ostersjon

nara botten under senhosten, finns nu i omradet o6ster om Stolpe

troskel och utbreder sig mot Gotlandsbassangen. Syrgasmangden i
bottenvattnet vid stationen BY 7 ar 3 ml/l, vid stationen BCS I11-

-10 ar 5,1 ml/l och rié stationen BY 9 4,4 ml/1 pa 126 m djup,

I omradet Oster om Gotland och i nordostra och norra Ostersjon ar
forhallandena i stort sett helt oférandrade. Svavelvate finns
mestadels fran omkring 125 ® djup och tacker ett sammanhangande
omrade fran i hojd med Gotlands sydspets norrut och bort mot
finska viken och omradet stracker sig vasterut till Landsorts-
djupet»



I Landsortsdjupet borjar svavelvatet pa omkring 175 m djup.

I Norrkopingsdjupet finns endast smd mangder svavelvate och bara

nara botten. | omradet i 6vrigt mellan Gotland och svenska fast»

landet finns syrgas aven i vattnet nara botten, pa en del platser
dock endast i sma koncentrationer.

Gransytan for 2 ml/l syrgas ligger i Hanobukten/Bornholmsomradat
pad omkring 75 m djup, i Ostersjon i ovrigt, dar syrgasmangderna
inte ar storre an 2 ml/l anda till botten, pa djup varierande
mellan 80 och 100 m djup.

Nagra storre forandringar i syrgassituationen lar knappast vara
att forvanta forran tidigast till hosten. 1 Hanobukten/Bornholms-

omradet troligen en forsamring under sommaren. Be nu laga syrgas»
koncentrationerna i bottenvattnet dar minskar ytterligare och
gransytan for 2 ml/1 fTorflyttas hoégre upp, kanske till omkring

60 m.

I Bottenhavet kan sparas en mattlig nedgang i syrgaskoncentra-
tionen pa storre djup. Minskningen i syrgas borjar pa omkring
100 m djup. De lagsta vardena uppmattes i djupomradet Oster om
Finngrundsbankarna 5*16 ml/1 pa 126 m djup och i Ulvodjupet
5,52 mil/1 pa 200 m djup,

I Bottenviken uppmattes pa en station i for Skelleftehamn

7,9 ml/1 pa 60 och JO m djup, i havsomradet i oOvrigt fanns full
syrgaskoncentration &nda ned till botten.

Sven Engstrom



Report on the Expedition by R/V “Argos” during 2-5 Hay and
24 May - 15 June 1983»

The cruise covered all the waters sorrounding Sweden and the investi-
gations included the assignments in the contract for the Environment
quality Programme.

During the later part of the expedition 3 guest scientists from the
University of Umed (2 of them from USA) and 2 from the Institution for
Marine Research in Helsinki participated. The scientists from the Inst
for Microbiology (University of Umed) carried out: quotation "a field
experiment along the natural salinity gradient of the Baltic Sea” in
order to study the effect of molybdenum on the nitrogen turnover in
algae. The information received can contribute to the enhanced under-
standing of the difference in the nutrition rate prevailing between
fresh water and marine environment. The excellent working possibili-
ties aboard have conduced to good results.

The scientists from Helsinki carried out samplings at 17 stations for
bottomfauna mostly in the Bay of Bothnia. Scince the weather condi-
tions were favourable all their wishes were fulfilled, probably with
satisfactory results.

The cruise started and terminated in Gothenburg.

The cruise route and the work performed are shown in the enclosed maps
and tables.

On the Oxygen Conditions in Our Waters.

In the Kattegat the oxygen resources are good right down to the bottom
including the deepest parts, the minimum being 6.28 ml/1 at 100 meters
depth at L:a Middeigrund.

In the Oresund too the conditions are rather good, the lowest values
being 4.60 ml/1 and 4.64 ml/1 at 40 m and 50 ra depth respectively in
the Landskrona Deep.

Regarding the Baltic Proper an expected improvement in the oxygen con-
ditions has fully failed. Large quantities of oxie Kattegat water
that had flowed into the Baltic Sea during late autumn and early
winter have unfortunately left little trace. Probably the density was
too low to renew the old bottom water.

As is evident from the section map, comparatively small quantities of
oxygen are present in the bottom waters south of Skane Coast. The re-
latively fair oxygen concentrations found in the Bornholm Basin during
winter are either rinsed out or consumed. The bottom waters now con-
tain only 0.4 ml/1 oxygen which is a distinct decrease from about

4 ml/1 just in few months.

The oxic Kattegat water which had intruded into the Baltic Proper is
now present east of the Stolpe Sill and is spreading towards the Got-
land Basin. The quantity of oxygen in the bottom waters at BY 7 is

3 ml/1, at BCS 11l - 10, 5.1 mil/1 and at BY 9, 4.4. ml/1 at 126 n
depth.

In the area east of Gotland and in northeast and northern Baltic Sea
the conditions are to a great extent unaltered. Hydrogen sulphide is
present mostly from about 125 m depth and covers the area connecting
the Gotland Deep and the Gulf of Finland, extending westwards to the
Landsorts Deep.

In the Landsorts Deep hydrogen sulphide begins at about 175 m depth.

In the Norrkoping Deep it is present just in minute quantities and
only near the bottom. In the region between Gotland and the Swedish
main land even the bottom waters contain oxygen, however in low con-
centrations at certain places.



The isoline for 2 ml/1 oxygen is at about 75 a depth in the Hand Bight
/Bornholm Deep. In the Baltic Proper in general the 2 mlA isoline
hits the bottom at 80-100® depth.

No great changes can be expected in the oxygen situation until early
autumn. Probably a deterioration will occur during summer in the Hand
Bight/Bornholm Deep. The isoline for 2 ml/1 oxygen might rise to about
60 m depth.

In the Bothniak Sea a moderate decrease in oxygen cocentrations can be
traced at greater depths. The decrease begins at about 100 m. The
lowest values are 5.16 ml/1 at 12b m and 5.32 ml/1 at 200 m depths in
the deep area east of Finngrundsbankaraa and in the Uivo Deep respec-
tively.

In th%a/ Bothnian Bay at one of the stations outside Skelleftehamn the
oxygen value was 7.9 ml/l at 60m and 70 m depths and in the sea in
general full oxygen concentrations are noticed right down to the
bottom.

Head of the expedition
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FISKERISTYRELSEN
HYDROGRAFISKA LABORATORIET batuM 1983-09-29

Till
Chefen for Hydrografiska laboratoriet

Happort fran hydrografisk expedition med U/P ARGOS
under tiden 12-23 september 1983#

Expeditionen omfattade Skagerrak*, Bohusléns fjordar, Kattegatt
Oresund och Ostersjon#

Expeditionen utgick fran Goteborg fm den 12:te och avslutades
i Karlskrona*

Forsta veckan utfordes undersokningar i Skagerrak och
Bohuslans fjordar» Onsdagen agnades at kalibrering av eko-
integreringsutrustningen, fortdjda vid Borndo. Katten till
torsdag vid kaj i Lysekil» Forsta veckan avslutades vid Nya
Varvet torsdag kvall»

Expeditionens andra del startade fran Goteborg stndag em.
Undersokningarna denna vecka omfattade stationerna i Kattegatt
(svenska sidan), Oresund och egentliga Ostersjon. Expeditionen

avslutades i Karlskrona fredag formiddag.

Vadret var under forsta veckan mycket bra, medan andra veckan
praglades av mera normalt hostvader, 1 Kattegatt radde
sydliga vindar pa 18-22 m/sek, for ovrigt alla vindstyrkor
mellan 3-15 m/sek,

Alla arbeten kunde, med smarre undantag, utforas som planerat.

Fardvagar, utforda arbeten samt syrgasforhallandena framgar
av bifogade kartor och tabeller.

Deltagande personal:

Vecka 37 Sven Engstrom Vecka 38 Jan-0Olof Bladh
E-G Thelén Thelén
B» Thorstensson Thorstensson
J.Vaiderrama Valderrama
I .Berntsson praktikant Berntsson
S.Garlberg Palmén
H_Palmén Bo Julin SMEI

Thomas Flemmer SMHI

Camilla Johansson PRAO

Christina Forsell PRAO
Goteborg 1983-09-29

Jan-0lof Bladh

Postadress: Besoksadress: Telefon: Telex:
Box 2S66
403 17 GOTEBORG Magasinsgatan 22 031 - 17 63 80 27108 NATFiSH S



Nagot om syrgasforhallandena.

Idefjorden. Jamfort med augusti 1982 var syrgasmangderna i ytvattnet
nagot hogre vid denna expedition, men forhallandena var samre i de
djupare delarna av fjorden. | de inre delarna av fjorden fanns nu i
ytvattnet drygt 6 ml/l syrgas och i omradet omkring Halden nagot 6ver
3 ml/1. Den relativt Soda syrgastillgangen striacker sig dock bara 2-3
m ned. Innanfor Halden fanns svavelvate fran omkring 20 m djup ned
till botten.*

I Gullmarsfjorden innehaller ytvattnen nagot 6ver 6 ml/l syrgas som
avtar succesivt sa att det vid Alsback finns endast 1.3 ml/l pa

118 m djup.

I fjordarna norr om Orust ar syrgastillgangen god ned till omkring

10 m djup. Syrgasmangderna minskar sedan snabbt och svavelvate finns

redan p&d 20 m djup. Koncentrationen svavelvate ar ocksd hoég. | Havs-

tensftjord finns svavelvdte 1 bottenvattnet. | Byfjorden finns svavel-
vate fran omkring 16 m djup.

I fjordarna ned mot Marstrand ar forhallandena ganska goda, som lagst
omkring 4 ml/l1 i bottenvattnet.

Kattegatts bottenvatten hade en syrgashalt varierande mellan 2.5-3.7
ml/1. Det lagsta vardet var vid station Anholt E pad 52 m djup.

I Oresund uppmattes syrgashalten till 2.8 ml/l utanfor Landskrona
p& 49 m djup.

Omradet sodder om Skanekusten visade mycket laga syrgashalter. |
Arkonabackenet sa lagt som 0.08 ml/l p& 48 m djup, vilket ar det
lagsta vardet sedan 1957. Namnas kan att syrgashalten pa 40 m i
Arkona halverats under tiden 18 augusti - 19 september, fran 3.22
till 1.63 ml/l. Hela sodra Ostersjons bottenvatten uppvisade laga
syrgashalter vilket framgadr av utbredningskartorna. | oOstra och
centrala och norra delarna av Ostersjon fanns svavelvate fran cia
125 m djup. Endast omradet mellan Gotland och svenska fastlandet
hade syre om an i mycket sma mangder.



Report of the hydrographic cruise by R/V Argos during 12-23
September 1983.

The cruise covered Skagerrak, the fjords of Bohuslan, Kattegat, Oresund
and the Baltic Sea.

The expedition started from Gothenburg on the 12th in the morning and
terminated in Karlskrona.

In the first week investigations were carried out in the Skagerrak
and the fjords of Bohuslan.

The second week of the expedition started from Gothenburg on Sunday
evening. This time the investigated areas included stations in the
Kattegat, (Swedish side) Oresund and the Baltic Proper. The expedi-
tion ended in Karlskrona 23 September on forenoon.

The weather was very favourable during the first week, whereas the
second week was marked with a more normal autumn weather. In the

Kattegat, the southerly winds prevailed with a velocity of 18 - 22
m/sec., while in general the wind power ranged between 3 to 15 m/sec.

All the work with minor exceptions could be accomplished as planned.
The cruise track, performed work and oxygen condition are shown in
the attached maps and tables.

The oxygen conditions.

The ldefjord: Compared with the conditions in August 1982 the oxygen
concentrations in the surface water were rather higher during the
present cruise, but the conditions were worse in the deeper parts of
the fjord. In the inner parts of the fjord the surface water contained
oxygen at a rate of about 6 ml/1 , and in the area near Halden little
above 3 ml/1. These relatively good oxygen conditions, however ex-
tended only 2 - 3 m down. Inside Halden hydrogen sulphide appeared
from around 20 m depth down to the bottom.

In the Gullmar fjord, the oxygen value in the surface water was
about 6 ml/1, which decreased gradually and in Aisbéck reached 1.3
ml/1 at 118 m depth.

In the fjords north of Orust the oxygen conditions were good down to

10 m depth. Then suddenly the oxygen quantities decreased and hydrogen
sulphide already begun at 20 m depth. The concentration of hydrogen
sulphide is also high. In the Havstenfjord hydrogen sulphide was

present in the bottom waters. In the Byfjord, hydrogen sulphide appeared
from about 16 m depth.

In the fjords down towards Marstrand the conditions were rather good,
the lowest oxygen value being around 4 ml/1 in the bottom waters.

The bottom waters in the Kattegat contained oxygen concentrations vary-
ing between 2.5 - 3.7 ml/1. The lowest value was observed at Anholt E
at 52 m depth.



In the Oresund oxygen concentrations reached a value of 2.8 mi/1
outside Landskrona at 49 m depth.

The area south of the Sk&ne coast showed very low oxygen concentra-
tions. In the Arkona Deep the value was as low as 0.08 ml/1 at 48 m
depth, which is the lowest value observed since 1957. It can be men-
tioned that the oxygen concentrations at 40 m depth in the Arkona

Deep had diminished to half its value i.e. from 3.22 to 1.63 ml/1
since the spring expedition. The bottom water of the whole southern
Baltic Sea showed low oxygen concentrations which can be noticed in
the maps. In the eastern, central and the northern parts of the Baltic
Sea the hydrogen sulphide begun at about 125 m depth. Only in the area
between Gotland and the Swedish main land oxygen was still present in
small quantities.

Gothenburg 1983-09-29
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Area with oxygen concentration less than 2 ml/l in
bottomwater

Area with hydrogen sulphide in the bottomwater
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FISKERISTYRELSEN
HYDROGRAFISKA LABORATORIET datum 1984-01-04

Till
Chefen for Hydrografiska laboratoriet

Rapport fran hydrografisk expedition med U/F Argos under tiden
6-18 november och 4-11 december 1983.

Expeditionen omfattade samtliga omgivande havsomraden samt ldefjorden
och Bohuslans fjordar. | expeditionen ingick &taganden inom PMK.

Expeditionens forsta del omfattade Bottniska viken samt norra och
mellersta Ostersjon. Expeditionen utgick d& fran Sundsvall p& em
sbndag 6 nov och avslutades i Karlskrona pa torsdag kvall den 17 nov.
Senare delen av expeditionen utgick fran Karlskrona sondag kvall den
4 dec och avslutades i Goteborg pafoljande séndag kvall den 11 dec.

Besokta hamnar: Mariehamn, fredag den 11 p& fm till em sondag den 13
nov samt Lysekil natten 10-11 dec.

Vadret var under expeditionen mycket vaxlande, mestadels med vindhas-
tigheter omkring 15 m/sek och ett flertal ganger omkring eller o6ver
20 m/sek, endast avbrutet ndgon halv dag med lugnt vader. Undersok-
ningarna kunde dock i stort sett genomfdras enligt planerna.

Fardvagar och genomforda arbeten framgar av bifogade kartor och
tabeller.

Deltagande personal:

| .a perioden I1:a perioden
J-0. Bladh v 45 Carlberg

S. Carlberg v 46 Palrnén

H. Palrnén Blomgvist

M. Blomgvist M. Johansson
K-M Lagergren Valderrama

B. Thorstensson Thelén

E-G. Thelén M. Larsson

Jorge Valderrama

Goteborg som ovan

Postadress: Besoksadress: Telefon: Telex:
Box 2566
403 17 GOTEBORG Magasinsgatan 22 031 - 17 63 80 27108 NATRSH S



De hydrografiska forhallandena i Bottniska viken ar normala for ars-
tiden. Tillgangen p& fosfatfosfor ar normalt 1&g, nagon forhoéjning
nara botten i de djupare delarna av havsomradet.

Syrgasmangderna ar fullt tillfredsstidllande i stort sett hela vatten-
massan. Nagon minskning nara botten i de djupare delarna.

I Alands hav kan ej heller observeras nagot som avviker fran det nor-
mala, laga mangder naringssalter och god tillgdng pa syrgas.

Syrgasmangderna i Ostersjon &r hoga ned till det permanenta salt-
sprangskiktet. Gransytan for 2 ml/l syrgas ligger pa mycket varierande
djup. | nordostra Ostersjon ligger den p& mer &n 100 m djup medan det
i Landsortsomradet och mellan Gotland och svenska fastlandet ligger

pd omkring 70-80 m djup. Oster om Gotland ar ocksd forhallandena
varierande. Vid Farodjupet ligger gransen fér 2 ml/1 pa omkring 80 m
djup medan det vid Gotlandsdjupet ligger p& narmare 125 m djup. | syd-
ostra Ostersjon ligger gransytan pd omkring 90 m djup medan den i
Bornholmsbassangen ligger pa mellan 60 och 70 m djup. | Hanobuktem
aterfinns gransytan pad 80 m djup. Soder om Skanekusten &ar syrgasmang-
den i1 stort sett god anda ned till botten.

Svavelvate finns nu i ett ganska stort omrade Oster om Gotland medan
forhallandena forbattrats i nordostra delen av Ostersjon. Svavelvite
finns dar endast lokalt nara botten och i smd mangder. 1 Landsorts-
djupet finns nu svavelvate ovanligt hdgt upp i vattenmassan. Redan
pa 150 m djup uppmattes 1.2 umol/1 och pa 440 m djup 15.3 umol/1, |
Norrkopingsdjupet fanns mycket smd mangder svavelvate och endast i
bottenvattnet. Vid stationen SW St. Karlsd fanns ocksd smd mangder
svavelvate i bottenvattnet.

Naringssalterna (fosfatfosfor) &ar relativt hoga i hela Ostersjon,
omkring 0,5 umol/1.

I Oresund, Kattegatt och Skagerrak &r syrgasmangden god, &aven i djupa
rannan finns full tillgdng pa syrgas.

I lIdefjorden pagick ett utbyte av vatten. Friskt vatten tranger in
over trosklarna och sjunker sedan ned och lyfter upp det svavelvite-
bemangda gamla vattnet. Detta bildar da p& omkring 5 m djup ett
skikt med mycket smd syrgasmangder som &ar markbart langt ut i Svine-
sund.

Svavelvate fanns nu kvar i bottenvattnet i hela egentliga ldefjorden,
mangderna hoga, som mest omkring 70 umol/1.

Aven i Gullmarsfjorden synes ett utbyte av vatten pagd. L&ga syrgas-
mangder uppmattes dar endast pa djup stdérre a4n 70 m och ett tunt

skikt med laga mangder ar pa vag ut ur fjorden pd omkring 10 m djup.
Lagsta mangden syrgas, 0.9 ml/l, uppmattes pa 117 m djup vid Alsback.

Fjordarna runt Orust och Tjoérn har ocksd undergatt en vasentlig for-
battring sedan expeditionen i september. Full syrgastillgang finns
nu ned till omkring 20 m djup. Svavelvate finns endast i Borgila-
fjordens bottenvatten samt fran omkring 23 m djup i Byfjorden.



NATIONAL BOARD OF FISHERIES 1984 _01-11
SWEDEN

INSTITUTE OF HYDROGRAPHIC
RESEARCH

Report of the hydrographic cruise by U/F "Argos” during 6-18 November
and 4-11 December 1983.

The cruise covered ail the sorrounding sea areas together with Ildefjord
and the fjords of Bohus lédn. Commitments within the PMK-program were
part of the work.

The Ffirst part of the expedition included the Gulf of Bothnia together
with northern and middle Baltic Proper. From Sundsvall, on the evening
of Nov. 6, the expedition started and terminated in Karlskrona on the
evening of 17th Nov. Karlskrona was the starting point for the latter
part of the expedition which ended in Gothenburg on 11th Dec., a Sunday

evening.

During the expedition, the weather was very fluctuating. Host of the

time the wind speed was about 15 m/sec. and sometimes around or above

20 m/sec. Half a day of calm weather was an occasional interruption.

On the whole, investigations could be carried out according toethe-piansi-.

The attached charts and tables show the cruise tracks and accomplished
assignments.

The hydrographic conditions in the Gulf of Bothnia are normal for the
season. The concentration of PO™-P is normally low, with some iIncrease
near the bottom in the deeper parts of the sea area.

The oxygen concentrations are satisfactory to a great extent in the whole
water mass. Some decrease near the bottom in the deeper parts are met
with. Even in the Aland Sea no deviation from the normal low quantities
of nutrient salts and good access to oxygen were observed. O« quantities
in the Baltic Proper are high right down to the permanent halocline layer.
The isoline for 2 ml/1 lies at a depth which is varying. In the northeast
Baltic it lies above 100 m, while in Landsort Deep and the region between
Gotland and Swedish main land it lies at 70-80 m. The conditions east
of Gotland are also fluctuating. At the Faro Deep the isoline for 2 m/1
lies at around 80 m whereas at Gotland Deep close to 125 m. In the south-
east Baltic it lies at nearly 90 m while in the Bornholm Basin between
60 and 70 m. In the Hand Bight it is at 80 m. South of Skane Coast the
concentrations are good right down to the bottom.

Hydrogen sulphide is now present in a rather large area east of Gotland
while the conditions are improved in the northeast part of the Baltic

Sea. H,,S exists there only locally near the bottom and in small quantities.
In the Landsort Deep H_S is now present unusually high up in the water
mass. Already at 150 m 1.2 umol/1 and at 440 m 15.3 umol/1, were measured.

Postal address: Office address: Telephone:
P. O. Box 2566
S-403 17 GOTEBORG Sweden Magasinsgatan 22 (0)31 -17 63 80 27108 NATFISH S



In the Norrkoping Deep very minute quantities of H,S and that too in the
bottom waters were observed. At SW Stora Karls6 too low H?S concentrations

were present in the bottom waters.

Nutrition salt concentrations (PO.-P) are relatively high in the whole
of Baltic Sea around 0,5 umol/1, in the Oresund, Kattegatt and Skagerak
the Q,, concentrations are good; even in the deep channel there are high

amounts of 0/,

Sven G. Engstrim
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Bilaga 2.
Annex 2.

DATABERABETNING

Under 1983 har TFfiskeristyrelsens datorsystem byggts ut, bl a har den
tidigare ND-10 bytts ut mot en ND-1GO med okat primarminne som foljd,
dessutom &r lagringsutrymmet utbyggt med 18 Mbyte. Som f6ljd av detta
har accesstiderr.a till vara data minskat, det har ocksd gjort det
lattare att koéra mer tidskravande databearbetningar.

Forutom utbyggnad av datorsystemet i land har U/F Argos forsetts med
tva st minidatorer ND-10. Etka av dem ar avsedd som RT maskin for
ekointegreringsprogram medan den andra ar forsedd med operativsystem
och anvands for ovriga laboratorieandamal, bl a sker nu inspelning av
CTD-data direkt till datorn utan ndgon mellanlagring pa kassettband.
Maskinkonfigurationen for datorsystemen ombord Argos askadliggors med
fig 1

Den hydrografiska databanken har under det gagna aret byggts ut med
aldre hydrografiserier och matningar vid faltstationer. Under 1983 har

foljande data lagrats:

- expeditioner med Argos och Thetis 1976-1977, 1983

- kustbevakningens stationer 1983

- matningar vid faltstationen Born6é 1909-1911, 1930-1939, 1983
- matningar vid faltstationen Koster 1970-1983.

Totalt har lagrats:

- expeditioner ned Argos och Thetis 1976-1983
(samt vissa viktigare stationer aven 1970-1975)
- expeditioner raed Skagerrak (vissa viktigare stationer) 1970-1973
- kustbevakningens stationer 1970-1983
- madtningar vid faltstationen Bornd 1909-1911, 1930-1983
- matningar vid faltstationen Koster 1970-1983
- GF projektet med Ulla Rinman 197*1-1977
- Laholmsbuktsundersokningar med Eystrasalt och inhyrd fiskebdt 1976.

Arbetet med att bygga ut databanken med &aldre data fortsatter.

Under 1983 har tva nya programpaket utvecklats. Det ena bestdr av
datorprogram for omhandertagande av aldre CTD-data. Darvid har
CTD-data Tor &ren 1978-1980 konverterats och datalagrats. Fr o m 1984
sker inspelning av data direkt till datorn genom ND-10 ombord Argos.
Programpaketet innehaller &aven rutiner for bearbetning av data sa som
plottning och listning (dessa rutiner fungerar bade pa &aldre och pa
nyinspelade data).

Det andra programpaketet behandlar strommatardata. Med hjalp av en
inkopt halremslasare kan strommatardata konverteras och behandlas vid
laboratoriet istallet Tfor vid en extern datacentral. Paketet bestar
for narvarande av rutiner for Kkonvertering av data, berakning av
inspelade parametrar, listning av data (pa terminal eller lista) och
register over upplagada halremsor. For det kommande &ret planeras att
utoka paketet med rutiner for plottning och for olika typer av
berakningar
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Data fran den biologiska provtagningen behandlas enligt:

- Klorofyll, datalagras, for narvarande ar data for aren
1979-1983 lagrade.

Primarproduktion, ett programpaket &r under utveckling, till dess
att det ar klart, lagras data pa protokoll fran
Helsingforskommissionen.

Zooplankton, lagras pa protokoll fran Helsingforskommissionen.

Zoobenthos, lagras pa protokoll fran Helsingforskommissionen.

Hakan Palmén

DATAPBQCBSSING

During 1983 the Computer system at the Board of Fisheries has been

developed much. The earlier ND-10 has been replaced by a ND-100 with
larger primary memory, and extended storing capacity by 18 Mbyte. As a

result of the new system, we have a quicker access to our data and
also the time-consuming data processing has become easier.

Apart from enlarging the computer system on shore the U/F "Argos" also
has been provided with two HD-10 mini computers. One of them is
reserved as a RT maskin for ecointergrating program while the other is
provided with an operative system and is used for various laboratory
purposes. Now, among other things the recording of the CTD-data occurs
directly to the computer without the medium of a cassette. Fig. 1

illustrates the machine-configuration of the computer system aboard

""Argos"

The hydrographic data bank has been built up with older hydrographic
series and measurements at field stations during the year that had
passed. In 1983 the following data have been stored:

- Expeditions by "Argos'" and "Thetis" 1976-1977, 1983~

- Coast guard stations 1983.
- Measurements at the field station Bom6 1909-1911, 1930-1939, 1983.

- Measurements at the field station Koster 1970-1983.

Totally have been stored:

- Expeditions by "Argos"™ and "Thetis' 1976-1983
(including some important stations even from 1970-1975).

- Expeditions by "Skagerak' (some imp. stations) 1970-1973«

- Coast guard stations 1970-1983.

- Measurements at the field station Eorno 1909-1911, 1930-1983.

- Measurements at the field station Koster 1970-1983.

- The GF Project by "Ulla Rinnman"™ 1979-1977.

- The investigations in the Laholm Bight by "Eystrasalt" and hired
Ffishing boat 1976.

The computerizing of older data continues.

During 1983 two new program-packets have developed. One of them is a
computer program to take charge of older CTD-data. CTD-data for the
years 1978-1980 then have been converted and stored. From 1989
onwards, the data are being directly recorded through the ND-10 aboard
"Argos'. The program-packet also contains routines for processing the
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data, plotting and listing as well (those routines work both for older
and newly computerized data).

The other program-packet treats current-measurement data. With the
help of a purchased punchtape-recorder, the current-measurement data
can be converted and processed at the laboratory instead of using
external help from a datacenter. At the moment the packet consists of
routines for converting the data, calculating recorded parameters,
listing of the data, (on the screen or list) and registering the
computerized punchtapes. For the coming year plans are being made to
increase the packet with routines for plotting and for various Kkinds
of calculations

Data of the biological samplings are treated according to:

Chlorophyll, - computerized, at present data from 1979-1983

have been stored.

a program-packet is »«der development, »mtil
it is ready the data are being stored on
protocol from the Helsinki Commission.

Primary production,

- Zooplankton, - stored on protocol from the Helsinki
Commission

- Zoobenthos, - stored on protocol from the Helsinki
Commission.

Hakan Palmén
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Annex 3«

HYDROGRAFISKA DIAGRAM

HYDROGRAPHICAL DIAGRAMMES

Hakan Palraén
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PRIMARPRODUKTION

Under 1983 har primarproduktionsmatningar utfirts i Kattegatt» Oster»

sjon, Bottenhavet och Bottenviken, ailigt overenskoramelsen i1nom PMK
gbrs matningar i Kattegatt pa SM Vinga» Fladen och Anholt E i mars

manad .

Under maj-juni togs foljande stationer;

SW Vinga BY 38
Fladen F 64
Anholt E SR 5
BY 2 F 26
BY 5 uUS 5B
BY 15. F 18
BY 28 BO 3
BY 31 F 2

och under november-december:

SW Vinga BY 31
Fladen BY 38
Anholt E F 64

BY 2 SR 5

BSC 111:10 US 5B
BY 15 BO 3

BY 28

Det har under aren som primarproduktionsmatningar pagatt» utkristal-
liserats stationer i de olika havsomradena som ar lampliga och repre-
sentativa. Dessa forsoker vi folja upp under kommande expeditioner»
vilket ger litet storre blick Over produktionen i de olika delarna av
Kattegatt» Ostersjon och Bottniska viken (fig. 1-3 de inringade sta-
tionerna). Eftersom dataprogrammet inte &r riktigt fardigt kan inga
resultat redovisas &nnu. De kommer att redovisas vid ett senare till-

falle.

PRIMARY PRODUCTION

During 1983 primary production measurements nave been carried out in
the Kattegat, the Oresund, the Baltic Proper, the Botbnian Sea and the
Bohnian Bay. By agreement with the PMK secretariat measurements are
carried out in «arch in Kattegat on the stations SW Vinga, Fladen and
Anholfc E. The table shows measurements during the May-Jime expedition
and the November-December expedition. The map shows the stations on
which measurements are made. The encircled stations are such with
longer series of data. The raw data have not at pressit been proces-
sed. The computer programme is not yet Ffinished. Therefore the results

will be presented later.

Eva-Gun Thelén



Figur )

Goteborg
© Station aom ingar i
Fiakeriatyrelsena och
PMKs program
O Station aom ingar i

Fiakeriatyrelsena
program

Finden

St Middelgrund

Kulten

SE Hesseld
Kattegatt SW

rona



Troskeln Alands hav

u co

<0 € <
8 S
C 0) ¢ 0
« £
@
4] Qi €0
% 8

=58 0
W JUm 4Jjc
« be: %’ 09

tou. cl to u.

L»

Figur 2



Fiyur $

# CV1

* LIS?

US5B US6 ® Station son! ingar i
e 0 « fiskeristyrelaena ach
UseB U PHKsS program

MS1,00 oMS3 O Station aom ingar i
fiskeristyreisens
program

MS 10

SS32B

Troskeln Alands hav



Bilaga 5.
Annex 5.
KLOROFYLL

Under 1983 genomférdes tre expeditioner inom PMK. | mars togs Katte-
gattstationerna SW Vinga, Fladen och Anholt B.

I maj-juni och november-december
SW Vinga usS 5B
Fladen BO 3
BY 2 RR 5
BY 38 F2
BY 31 F9
SR 5 SR 5
SR 1A SR 1A
F 26 F 64
F 18 BY 28
F 2 BY 31
RR 5 BY 15
F9 BY 38
BO 3 BSC 111:10
US 5B BY 5
F 64 BY 2
BY 28 Anholt E
BY 15 Fladen
BSC 111710 SW Vinga
By 5
Anholt E Dad proverna fran Anholt E,

Fladen och SW Vinga for-
komrait finns inga resultat
darifran.

Klorofyllprovtagningen har skett 1 dverensstammelse med PMK. Figurerna
visar SW Vinga 10 m, O3tersjo3tationema BY 2, BY 15 och BY 31 samt
SR 5 och F 64. "

CHLOROPHYLL

In 1983 three expeditions were carried out in the frame of the PMK
programme. In March the Kattegat stations SW Vinga, Fladen and An-
holt E were worked. The table above shows the stations used during $he
May-June and the November-December expeditions. The samples from
Anholt E, Fladen and SW Vinga in November-December have been lost. The
figures show results from SW Vinga 10 m, the Baltic Sea stations BY 2,
BY 15, BY 31, SR 5 and F 64.

Eva-Gun Thelén
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PROVTAGNING UTFORD AV KUSTPOSTERING

Inom PMK-kust har under 1983 i likhet med foregdende ar prover tagits

RS DBPVSURTIe LAl BYnn S TPOT ORER0CN T ERER, B 188, i Tsoreskar,

vid stationerna A 13, SW Vinga

¥ °V?agriinSar har SjOrts
e.»?«

Fladen och Anholt E. Pa prover harifran gors analyser av salt

fosfat, totalfosfor, nitrat, totalkvave samt pd A 13 och Fladen &ven
Vid HalIS = = « veckovis Proved

AP «:PeS“ebej;i““iTrfr1¥r,-SJ0rt8 Vid alla —“~ovtas-—
observation och 0 STT S°rs. 60 6nklare ~teorologisk
storleksordningdpd tot~lal™rovellr* ForNyTav
syre 275, fosfat 150, nitrat 150 och Silikat 75. 3 5

Analyserna utfors av fiskeristyrelsens hydrografiska laboratorium.

Fladen och Anholt E, ingar i

PM® a? namnda stationer, SW Vin a,
pritag-

rirl H”JOPrOSra*’ VarfOr resSkaten fran Kustbevakr, ingens
aterfinns pA™NNALEtFiI M r N pport?776'10801'613 harifran’ sora

SEA WATER SAMPLING MADE BY THE SWEDISH COAST GUARD

As during 1982 the Swedish Coast Guard 1983 monthly was taking samples
at four stations and weekly at one station in Skagerrak-Kattegat.

simpless 1€tO0Xair d,nUtrientS Were Garried Out = the monthly
ratv anH

samples. At _all stations meagqrements_of tem eratu[e _sariA
ere made together “lIth a primary meteorological ObserraU

of tie ordirarv“iM~ fr*i' 3 °f ““* stalUons "iu in the report
ot the or8mary PMK-measurements at these stations. s

Bodil Thorstensson
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ANALYSVERKSAMHETEN INOM PMK:s UTSJOPROGRAM 1983

(ANALYTICAL WORK IN THE PMK OPEN SEA PROGRAMME 1983)

ggpytagning OGh analys ombord (Sampling and analyses on board)

Hydrogr.ser.
CﬁD or BT
TC

fes

PH
P -

£98-

nos/

NO*

NHj

Seeci disc + colour iIndex
oil

99
95
1174
1139
42
869
1172
1006
1006
1006
1006
50
108

Analyser pa Hydrografiska Laboratoriet (Analyses In the Inst Lab.)

Salinity

Tot.P

Tot.N

Alkalinity

Humio aeid/Ligninsulfonates
Chlorophyll

Zoobenthos

Prim.prod.

1174
1006
1006
869
747
246
39
32

(13 stations)
stations

Malyaer pa andra laboratorier (Analyses in other laboratories)

Phytoplankton
Zooplankton
Harmful substances in Mg and Me

Jan-0lof Bladh

184 samples
123 samples

1

static«
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HUMUS-LIGNIN 1 BOTTNISKA VIKEN

Liksom wunder 1981 har undersdkningar betraffande halterna av humus-
lignin gjorts under aren 1982-1983- Tidpunkterna har varit under
maj-juni och november manader. De oOverslagsberakningar som gjordes for
1981 betraffande totalinnehallet av humus-lignin i Bottenviken ar
relevanta aven for 1982 och 1983* Narmare redovisning av data kommer
att ske efter en planerad humus-lignin interkalibrering varen 1985.

HUMIC ACIDS - LIGNIN SULFONATES IN THE GULF OF BOTHNIA
The total amount of Humic and Lignin for 1982 and 1983 are similarus

to the amount in 1981. After a planned intercalibration more concrete
results will bee published.

Jan-0lof Bladh
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PUBLICERADE ARBETEN 1983 (PUBLISHED WORK IN 1983)

Carlberg,

Carlberg,

Ehgstrom,

Engstrom,

Engstrom,

Fonselius,

Fonselius,

Fonselius,

Svansson,

Svansson,

S. (edit)T Chemical methods for use in marine environmental

monitoring. 10C Manuals and Guides 12, 1983 UNESCO,
53 PP-

S. (under medvarkan av J-O. Bladh, S. Engstrom, E-G.

Thelén, B. Thorstensson, J. Szaron ooh B. Yhlen)s
Program for Mil jokval xtetsovervakning (PMK) utsjo-
prograamet. Arsrapport for Fiskeristyrelsens med-
verkan under 1982. Rapport till Statens Naturvards-
verk. - Medd. havsfiskelab. nr 288, IHR 19» 28 sid.
+ 35 fig

S. and S. Fonselius: Observations along the Swedish coast
and in the deep basins in the Baltic 1980.
- ICES Ann. Biol. 37 (1980) 1983, PP 95-99, also
Medd, Havsfiskelab. nr 280, IHR 1b, 12 pp.

S. and S. Fonselius: Observations in the deep basins of the
Baltic in 1981. - Ibid. 38 (1981), also Medd. Havs-
fiskelab. nr 289» IHR 18.

S., B.l. Dybern and S. Fonselius: Experiences from the Pat-
chiness Expedition with R/V "Argos®™* in June 1982.
- ICES C.M. 1982/E:31, (rairaec) 5 pp + 15 fig.

S. : Determination of Hydrogen Sulphide. - Methods of Sea-

water Analysis Second, Revised and Extended Edition
(edit. K. Grasshoff, M. Erhardt, K. Kremling)
Verlag Chemie 1983, pp73-80.

S. (Almgren,T., D. Dyrssen and S. Fonselius): Determination

of Alkalinity and Total Carbonate.
- lbid, pp 99-123.

S: Publikationer fran Fiskeristyrelsens Hydrografiska Labo-

ratorium (tidigare Havsfiskelaboratoriets Hydrogra-
fiska Avdelning) 1949-1983.

Publications from the Institute of Hydrographic
Research of the National Board of Fisheries (former
Hydrographic Dept of the Institute of Marine
Research). - Medd. Havsfiskelab. nr 29a, IHR 22,

36 pp-

A: Hydrography of the Kattegat and Skagerrak area in 1980.

- ICES Ann. Biol. 37 (1980) 1983» pp 88-91, also
Medd. Havsfiskelab. nr 280, IHR 16, 18 pp.

A: Hydrography of the Kattegat and the Skagerrak area.

- ICES Ann. Biol. vol. 38 (1982) (in print), also
Medd. HavsFfiskelab. nr 289» IHR 8, 21 pp.
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PATCHINESS-STUDIER

Patchiness (variabilitet) har fatt mer och mer Okat intresse under de
senaste aren. Nar det galler Ostersjons monitoring program, fragar man
sig hur snabbt olika parametrars matvarden forédndrar sig i tid och rum
pa grund av biologisk aktivitet eller fysikaliska orsaker, som t.ex.
strommar. Med andra ord, hur representativt ar ett matvarde? Hur ofta
bor man mata for att fa representativa varden? Hur ser matvardena ut
omkring matstationen?

Den 21-23 mars holls ett arbetsgruppsmote i Tallinn om planering av
ett gemensamt multinationellt patchiness-prograra i Ostersjon under
ordforandeskap av dr Dybern fran Havsfiskelaboratoriet i Lysekil.
Hydrografiska laboratoriet representerades av Artur Svansson. Man
beslot att uppskjuta det planerade Patchiness-programmet till 1985 och
bildade en planeringskommitté med Dybern som ordférande. Svenska
medlemmar blev S. Fonselius och A. Svansson. Patchiness-programmet
skall diskuteras i samband med SCOR/ICES motet den 9 april 1984, pa
Baltiska Oceanografernas kongress i september 1984 samt p& ICES mote i
oktober 1984.

PATCHINESS-STUDIES

Patchiness (variability) has got increasing attention during the
latest years. Regarding the monitoring programme in the Baltic Sea, we
ask ourselves, how fast the conditions in the water change in time and
space, due to biological activities or physical changes as e.g.
currents. With other words, how representative is a result? How often
do we have to sample in order to get representative values? What Kkind
of results are obtained in the neighborhood of the sampling station?

The 21-23 March a working Group meeting was held in Tallinn for
planning of a cooperative Patchiness-program in the Baltic Sea,
chaired by Dr Dybern from the Institute of Marine Research, Lysekil.
The Institute of Hydrographic Research was represented by A. Svansson.
It was decided to postpone the Patchiness-programme to 1985 and a
planning committee was established with Dybern as chairman. Swedish
representatives are S. Fonselius and A. Svansson. The Patchiness-
programme will be discussed in connection with the SCOR/ICES meeting
the 9 April 1984, during the Conference of baltic Oceanographers in
September 1984 and during the ICES meeting in October 1984.

Stig H. Fonselius
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PERSONAL

P& anslaget fran SNV finns som forut fem personer anstallda, dels
Ffinansierade direkt och till en del via SMHI:s PMK-medel for kustbe-

vakningens provtagning. Vissa personalforandringar har skett under
aret. Personalen redovisas nedan.

Forskningsassistent Jan-0Olof Bladh, hydrografi

Forskningsassistent Jan Szaron» ADB och data. Till 28 februari.
Tjanstledig for arbete i ICES, Kopenhamn.

Forskningsassistent Hakan Palraén, ADB och data. Vikarie for Szaron
fran den 1 mars.

Laboratorieassistent Eva-Gun Thelén, salinitet och primarproduktion.
Forskninngsassistent Bodil Thorstensson, kemi.
Forskningsassistent Bengt Yhlen, biologi. Foraldraledig fran 1 sept.

Forskningsassistent Mats Blomqvist, biolog. Vikarie for Yhlen fran
1 december. Arbetar pa Stockholms Universitet.

Samtliga PMK-anstallda deltar i arbetet till sjoss.

Fram till 30 april var forskningsassistent Stig Carlberg projekt-
ledare. Vid min &terkomst fran mitt UN-uppdrag Overtog jag projekt-
ledaransvaret.

STAFF

The table above shows the staff members employed with grants from the
PMK-project. Stig Carlberg has acted as project leader until May, when
I returned from my mission with the UN and took over the responsibi-
lity for the project.



Bilaga 12.
Annex 12.

EKONOMI

Budget for PMK-kontraktet budgetdren 1982/83 och 1983/84

Hydrografiska laboratoriet erhdller fran Statens Naturvardsverks PMK-
sekretariat ett arligt anslag for PMK-verksamheten omfattande l16ne-
medel och expensmedel. Ehligt avtalet staller laboratoriet basresurser
till projektets forfogande, innefattande fartygstid och personal for
expeditionerna. Arligen skall tva expeditioner utforas omfattande
Kattegat, egentliga Ostersjon och Bottniska viken samt en expedition i
Kattegatt. For kustbevakningens provtagningar pa vastkusten betalas
via SMHI en summa for tackande av administration och analysarbete.

ECONOMY

Budget for the PMK-kontrakt budgetyears 1982/83 and 1983/84

The Institute of Hydrographic Research gets from the National Environ-
ment Protection Board (PMK-secretariat) an annual grant for the PMK-
activity, consisting of salary grant and expenses grant. In accordance
with the agreement, the Institute puts ships time to the disposal of
the project and also personnel for expeditions. Annually two expedi-
tions are carried out, covering the Kattegat, the Baltic Proper and
the Gulf of Bothnia and one expedition covering the Kattegat. For the
hydrographic sampling of the Coast Guard at the West Coast, a sum is
paid via the SMHI covering administration and analytical work.

1982/83 1983784
Statons Naturvardsverk
Loner (Salaries) 583 341 646 350
Expenser (Expenses)57 835 70 213
Summa  (Sum) 641 176 716 563
SMHI1 Expenser (Expenses) 47 500 50 000

Totalt (Totally) 688 676 766 563
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