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SUMMARY

During the expedition, which is part of the Swedish national marine monitoring program,
Skagerrak, Kattegat, the Sound and the Baltic Proper, was visited.

The surface temperature was normal for the season and varied between 17-19 °C. Windy weather
had mixed the warmer surface water in Skagerrak down to 60 meters and the thermocline was partly
broken or deeper. The thermocline was observed at 15-20 meters in the rest of the area.

The nutrient concentrations were low, as is normal in the summer. The dissolved inorganic nitrogen
was depleted down to the halocline both at the West coast and in the Baltic Proper while phosphate
remained in the surface water, although at low levels.

Acute hypoxia (< 2ml/l) was noted from 70 meters in the Baltic Proper. In the Bornholm Basin and
in the southern part of the Eastern Gotland Basin low concentrations of hydrogen sulphide was
measured near the bottom. The deepest part of the Eastern Gotland Basin, BY15, was oxygen
depleted from 150 meters and high concentrations of hydrogen sulphide was observed. At station
BY20, north of BY15, hydrogen sulphide was noted at 80 meters and below it was low
concentrations of oxygen (0.3 ml/lI) down to 125 meters where again hydrogen sulphide was
present. In the Western Gotland Basin hydrogen sulphide was noted from 80 meters.

The next regular expedition is scheduled for 12" — 19™ September.

Image front: Tornados passing when the expedition reached the west coast, station P2. Photo: Sari
Sipila.



RESULTS

The August expedition was conducted aboard the Finnish research vessel Aranda, it started in
Helsinki on the 16™ of August and ended in the same harbour on the 23™ of August.

The wind velocity during the cruise varied between 6-9 m/s apart from at the west coast where the
wind increased to 10-12 m/s, the current was also very strong at Fladen in Kattegat. After the A-
section in Skagerrak the wind decreased to 7-9 m/s. The wind came from SSW in the beginning of
the cruise but then turned to SSE at the Gotland Basin, at the Bornholm Basin the wind turned again
to SSW. The air temperature varied between 17-18 °C which was about the same temperature as the
sea surface.

During the expedition, in addition to regular sampling, sampling was also performed to determine
DNA within the project "DNA barcoding of marine phytoplankton™ financed by the Swedish
Agency for Marine and Water Management (SWAM) which includes all national monitoring
stations where plankton is tested. Extra water and plankton samples were also taken for selenium
measurements at EAWAG in Switzerland (Swiss Federal Institute of Aquatic Science and
Technology).

Molecular geochemists from Umea University also participated in the expedition studying the
mercury cycle in the ocean. Argo floats were retrieved and deployed for FMI (Finnish
Meteorological Institute) and the expedition ended with a visual check of SMHI's ocean buoy at
Huvudskar.

The results of the plankton analyses are eventually presented in the Algaware report for August;
https://www.smhi.se/publikationer/publikationer/algrapporter.

Daily algae monitoring via satellite is performed by SMHI during the summer and is available at
http://www.smhi.se/vadret/hav-och-kust/algsituationen.

This report is based on data that have passed a first quality control. When data are published at the
national oceanographic data centre some values might have changed after further quality controls
have been performed. Data from this cruise will be published as soon as possible on the data
center’s webpage, normally within a week after the cruise.

Data can be downloaded here: http://www.smhi.se/klimatdata/oceanografi/havsmiljodata (currently
only available in Swedish).

The Skagerrak

The temperature at the surface was between 16.8-17.4°C, which is normal for the season. The
surface salinity was also normal and varied between 29.6 and 31.7, highest in the southern part.
Windy weather had mixed the warmer surface water down to 60 meters and the thermocline, which
at the last cruise was at 5-10 meters, was partly broken or deeper. The mixing had also affected the
salinity stratification and the halocline, especially near the coast, was weaker than normal (the
salinity gradient was smaller).

The concentration of nutrients in the surface layer down to 20 meters was very low as a
consequence of the summer primary production. The dissolved inorganic nitrogen was at the
detection limit 0.1 umol/l, phosphate at 0.05 umol/l and silicate varied between 0.6-3.3 umol/l. The
higher silicate concentration was observed in the southern part of Skagerrak, at station P2, levels
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were above normal. Below 20 m depth, the levels of nutrients increased again but at the coast the
levels in the deep water were below normal.

Chlorophyll fluorescence peaks were noted mainly at station P2 in the surface and at station A17 at
30 meters.

The oxygen condition in the Skagerrak deep water was good. At all stations, a lower oxygen
concentration, compared with the last cruise in July was noted, but this is normal for the season and
depends on the degradation of the summer primary production.

The Kattegat and the Sound

The temperature in the surface varied between 16.7-18.4 °C, coldest at station W Landskrona in the
Sound. At the station Fladen the temperature was 17.3 °C which is lower than normal. The salinity
in the surface varied between 18.3 at Anholt E to 25.3 at Fladen. The surface salinity was above
normal in the northern Kattegat and in the Sound. Both the thermocline and the halocline was
observed about 15 meters in the Kattegat and little shallower in the Sound.

The surface levels of nutrients were normal at all stations in Kattegat. The concentration of
dissolved inorganic nitrogen was depleted (below detection limit 0.01 pmol/l) from the surface
down to 15 meters but there was still small amounts of phosphate (0.06-0.09 pmol/l) left in the
surface layer. The concentration of silicate varied between 0.8 -1.13 pmol/l. In the Sound, the
nutrients were low only down to 5 meters, dissolved inorganic nitrogen and phosphate was as in
Kattegat very low in the surface while the concentration of silicate was higher, 6.6 pmol/I.

Chlorophyll fluorescence peaks were noted at the pycnocline and the highest peak was seen at the
coastal station N14 Falkenberg.

The oxygen levels were normal and there were no signs of deficiency. At all stations, a lower
oxygen concentration, compared with last cruise in July, was noted but this is normal for the season
and depends on degradation of the summer primary production.

The Baltic Proper

The surface temperature was normal and varied between 17-19.5 °C, coldest at the coastal station
RefM1V1 and warmest in the Bornholm Basin. The surface salinity was above normal in the
southern parts and varied from 7.9 in the Arkona Basin to 6.3 in the northern part of the Eastern
Gotland Basin. The thermocline was about 20 meters at all stations apart from near the coast at
RefM1V1 and BY 38 where it was about 10 meters. The position of the halocline varied from 65
meters in the Eastern Gotland Basin to 50 meters in the Western Gotland Basin, 30 meters in the
Arkona Basin and 10 meters nearest the coast at RefM1V1. A layer with colder water was observed
between the thermocline and the halocline, which is a remainder from the winter cooling. The
temperature increased again below the halocline. The salinity and temperature of the deep water in
both the Eastern- and Western Gotland Basin was above normal, due to recent inflows that have
brought warmer and saltier water when compared with the latest 15-year period.

The concentration of dissolved inorganic nitrogen and phosphorus was very low in the surface
layer, which is normal for the season. Dissolved inorganic nitrogen was below the detection limit
(0.01 pmol/l) down to the halocline at all stations. However, phosphate was still available at small
amounts (0.07 umol/l). Close to the coast, at station RefM1V1, the concentration of phosphate was
as usual higher, 0.25 pumol/l. Phosphate was not consumed as deep as the inorganic nitrogen, below



30-40 meters the concentration of phosphate increased again. The surface concentration of silicate
varied between 7.4-17.5 umol/l and was above normal in the Eastern- and Western Gotland Basin.
In the deep water, the concentration of phosphate and silicate was above normal in the Bornholm
Basin and in the Western Gotland Basin the inorganic nitrogen (present as ammonia) and silicate
was above normal levels.

The Arkona Basin was oxygenated but it was still a large difference between the oxygen
concentration in the bottom water at BY1 (4.9 ml/l) and at BY2 (1.85 ml/l). In the rest of the
investigated area, acute hypoxia (< 2ml/l) was noted from 70 meters. In the Bornholm Basin and in
the southern part of the Eastern Gotland Basin low concentrations of hydrogen sulphide was
measured near the bottom. The deepest part of the Eastern Gotland Basin, BY15, was oxygen
depleted from 150 meters and high concentrations of hydrogen sulphide was observed (100 pumol/l).
At station BY 20, north of BY'15, hydrogen sulphide was noted at 80 meters and below there were
low concentrations of oxygen (0.3 ml/l) down to 125 meters where again hydrogen sulphide was
present. In the Western Gotland Basin hydrogen sulphide was noted from 80 meters.

Chlorophyll fluorescence peaks were noted at the surface.
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Figure 1. Transect showing dissolved oxygen, salinity and temperature from the Sound, through the
Baltic Proper and to the Western Gotland Basin.
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Figure 2. Surface values (mean 0-10 m) of temperature, salinity, dissolved inorganic nitrogen,
phosphate and silicate and bottom values for oxygen concentration.
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