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SUMMARY

During the expedition, which is part of the Swedish national marine monitoring programme, the
Skagerrak, the Kattegat, the Sound and the Baltic Proper were visited. There was a fresh to strong
breeze from southwest during most of the cruise.

The surface water (0-10 m) in the northern parts of the Baltic Proper had for the season normal
temperature. But in the Arkona Basin, the Bornholm Basin and the Bight of Hano the sea surface
temperature was above normal. In the Kattegat and the Skagerrak there were mostly normal sea
surface temperatures. At most stations the sea surface temperature was 16-17°C. The lowest surface
temperature was 15.5°C and this was at the coastal station Ref M1V1 between Oland and the main
land. The sea surface salinity was still above normal seasonal values in the Baltic Proper, and was
7-8 psu. Sea surface salinity in the Kattegat and the Skagerrak was mostly normal.

Concentrations of dissolved inorganic nitrogen in the surface water (0-10m) were at most stations
low, and at many stations below level of detection, which is normal for the season. Levels were
above normal for the season at 5 stations, and the highest concentration was found at BCSII1-10 in
the south eastern part of the Baltic Sea with just over 0.5 umol/l. Concentrations of phosphate in the
surface water were mostly normal for the season, but at one stations in the Skagerrak and in the
Sound concentrations were below normal, and three stations in the Baltic Proper had concentrations
above normal. Levels of silicate were in general above normal for the season in the Baltic Proper,
and below normal in the Kattegat and the Skagerrak.

In the Skagerrak and the Kattegat the oxygen concentrations in the bottom water were mostly good,
but at Slaggo and at Anholt the concentration was below 3 ml/l. And in the Sound it was only 2.2
ml/l. In parts of the Arkona Basin and the Bornholm Basin, the Bight of Hand and in the
southeastern parts of the Baltic Proper oxygen deficiency (< 2 ml/l) was found in the bottom water.
In both eastern and western Gotland Basin oxygen deficiency was found from 70 meters depth, and
anoxic conditions with hydrogen sulfide present were found from 80-90 meters depth.

Next expedition is planned to 16™ -22" of October with R/V Svea.



RESULTS

The cruise was performed with the Swedish research vessel Svea and started in Lysekil on
September the 6™ and ended in the harbour of Falkenberg on the 13™ of September. After the cruise,
R/V Svea went to shipyard for warranty work.

The weather during the expedition was good with mostly a fresh to strong breeze. The air
temperature was about 15°C.

Just as in August, 25 of the 25 planned stations were sampled. At some of the stations extra
sampling of phytoplankton for Uppsala University was performed. Extra sampling of water and
plankton were also made for selen measurements for EAWAG (Swiss Federal Institute of Aquatic
Science and Technology). Two scientists from EAWAG participated during the cruise and they
took additional samples for selen measurements at several stations. One scientist from Stockholm
University was also onboard during the cruise for sampling of plankton and water.

In addition to the regular sampling program, Svea's instruments for measuring profiles during
transit, the MVVP (moving vessel profiler), were used. Profiles of temperature, salinity and oxygen
were continuously measured at 4 transects; on the way out from Lysekil towards A17, in the
southern Baltic Proper between BY5 and BCSIII-10, in the eastern Gotland Basin from BY10 via
BY15 to BY20, and in the western Gotland Basin from BY38 to BY39.

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 at the data centre’s
webpage, normally within a week after the cruise. Some analyses are done after the expedition and
will be published later.

Data and reports can be downloaded here: https://www.smhi.se/en/theme/marine-environment-2-
885

The Skagerrak

The surface water (0-10 m) temperature was between 16-17°C, which was some above normal at
A13 and A15, and normal for the season at the other stations. The salinity in the surface water was
mostly normal, and varied from just above 27 psu at SI&ggo to almost 33 psu at P2. At P2 the water
was well mixed from the surface down to 70 meters, but at the other stations there was a very thin
surface layer with lower salinity. This is visible in the vertical profiles, and the surface value at both
A13 and A15 has lower salinity then normal. A thermocline separated the warmer water in the
surface from the colder deep water, and it was very distinct at A13 and P2. The thermocline
coincided at several stations with a weak halocline which was found at 40-80 meters depth.

Concentration of phosphate in the surface water was below normal for the season at P2, and normal
at the other stations. Measured levels were 0.03-0.11 pumol/l. For dissolved inorganic nitrogen the
concentration in the surface water was below detection limit (<0.1 pumol/l) at P2, and just above
detection at A17. At the other stations it was about 0.35 pumol/l. Only A15 had levels above normal,
the other stations had normal levels. Concentration of silicate in the surface was 0.7 to 2.0 pumol/I.
Highest concentration was found at A15, where it also was above normal. Lowest levels were found
at A17. The concentration of nutrients in the deep water was generally normal, except at A17,
where silicate concentration at 50-150 meters depth were slightly below normal.


https://www.smhi.se/en/theme/marine-environment-2-885
https://www.smhi.se/en/theme/marine-environment-2-885

No distinct peak in chlorophyll fluorescence was found at any station. Measurements with the
sensor on the CTD showed levels of activity from the surface down to as deep as 90 meters. Highest
levels were found at about 10 meters depth at A14.

Oxygen level in the bottom water was almost the same as in August, with about 5 ml/l at the
stations in open sea and only 2.7 ml/I at the coastal station SIaggo.

The Kattegat and the Sound

Sea surface temperature was 16-17°C, coldest at W Landskrona in the Sound. At N14 Falkenberg
the surface temperature was a little above normal for the season, and normal at the other stations.
The temperature in the deep water was also normal or slightly above normal. Sea surface salinity
was 21-24 psu in the Kattegat, which is normal for the season, and 20 psu in the Sound which is
above normal. The water down to the cline was well mixed. A distinct halocline and thermocline
was found at 10-20 meters depth at all stations, and the stratification was very clear at Fladen and in
the Sound. The deeper water was much more saline, and was measured to 33-35 psu at the bottom.
The temperature in the deep water declined gradually with depth, but in the Sound the water from
30 meters to the bottom was well mixed with respect to both temperature and salinity.

Concentration of phosphate in the surface water was normal for the season in the Kattegat, but
below normal in the Sound. Levels were about 0.06 pmol/l in the Kattegat and 0.14 pumol/l in the
Sound. Concentration of dissolved inorganic nitrogen in the surface water was below detection at
Fladen and N14 Falkenberg, and this is normal for the season. At the first visit at Anholt the
concentration was 0.24 umol/l and this is above normal, but at the second visit concentration was
below detection limit. In the Sound normal concentration in the surface, measured to 0.15 pmol/I.
Concentration of silicate was below normal for the season at all stations and varied between 0.2-0.6
pmol/l in the Kattegat and was 3.8 pumol/l in the Sound. Concentrations of nutrients below the
halocline were normal for the season, or slightly below normal.

Measurements of chlorophyll fluorescence showed low activity and no peaks were found in the
Kattegat, but in the Sound a small peak in fluorescence was found at 10 meters depth. The small
variation that was found at all stations clearly reflected the change in salinity and the connection to
different waterbodies.

Oxygen concentrations in the bottom water varied from 4.6 ml/l at Fladen to 2.2 ml/l in the Sound,
where it was the same as in August. In the Sound the oxygen concentration from 30 meters down to
the bottom was almost constant, and close to acute oxygen deficiency (< 2 ml/l).

The Baltic Proper

The sea surface (0-10 m) temperature in the Baltic Proper was 16-17°C, highest in the south eastern
parts and lowest at the coastal station Ref M1V1. At the stations in the Arkona and the Bornholm
Basin and in the Bight of Hant the temperature was slightly above normal. At all other stations the
temperature was normal for the season. A distinct thermocline was found at all stations except at
Ref M1V1 which is very shallow and was well mixed from surface to bottom. The thermocline was
found at 20-30 meters depth. At BY39 it was found at only 6 meters depth. Sea surface salinity was
normal at BY32 in the northern part of the western Gotland Basin, and above or slightly above



normal at all other stations. At most stations there was a weak halocline coinciding with the
thermocline. At the deeper stations a second halocline was found at about 60 meters depth. In the
eastern Gotland Basin and at BY32 in the western Gotland Basin the temperature from 40 meters
and deeper were generally above normal. The salinity was also generally above normal, but from 80
meters depth.

Concentration of phosphate in the surface was normal for the season at most stations, but at BY'15,
BY38 and at Ref M1V1 the levels were slightly above normal. Concentration was lowest in the
northern Baltic Proper with 0.08 umol/l at BY20 and BY32 and increased towards southwest. In the
Arkona and the Bornholm Basin and the Bight of Hano concentration was 0.25-0.28 pmol/l. At the
coastal station Ref M1V1 the concentration was 0.49 pmol/Il. Levels of dissolved inorganic nitrogen
were below detection at several stations, and this is normal for the season, but BY5, BCSIII-10 and
BY20 had concentrations above normal in the surface water. Silicate concentration in the surface
layer was above normal at most stations, but not at BY38 where silicate was normal for the season.
The concentration was 14.1-15.5 at the southern stations and 9.8-11.8 in the eastern and western
Gotland Basin. Highest concentration was found at Ref M1V1 with 16.3 pumol/I.

Concentrations of nutrients below the halocline in the Arkona and the Bornholm Basin and the
Bight of Han0 were largely normal for the season. But at BY5 concentrations of phosphate and
dissolved inorganic nitrogen were above normal at 60-70 meters depth. And concentration of
silicate was above normal from the sea surface down to 80 meters depth. At BY32 in the western
Gotland Basin concentration of dissolved inorganic nitrogen was above normal from 60 meters
depth to the bottom. Also BY38 had concentrations above normal, but from 90 meters. The
situation was similar during the last cruise in August. At BY10 in the southern parts of the eastern
Gotland Basin concentration of dissolved inorganic nitrogen was below normal at 80-125 meters
depth. Other nutrients at the same depth were normal or above normal at the station.

At the two stations in the Arkona Basin, there was a relatively large difference of the oxygen
concentration in the bottom water. At BY1 which is located more to the west, concentration in the
bottom water was 3.0 ml/l, while at BY2, located in the eastern part, there was an acute oxygen
deficiency (< 2ml/l) with concentrations of only 1.2 ml/l. When the stations were sampled in
August, BY1 had 1.5 ml/l and BY2 had 2.8 ml/l. In the Bornholm Basin and Bight of Hang,
concentrations of oxygen in the bottom water were just above oxygen free, with only 0.1 and 0.2
ml/I respectively. This is almost the same as in August, and very low concentration. At BCSIII-10
in the southeastern Baltic Proper, the oxygen sample from the bottom was lost, but sensors on the
CTD indicated concentrations marginally above oxygen free conditions from 75 meters and deeper.
In the eastern Gotland Basin acute oxygen deficiency was present from 70-80 meters depth. At
BY10 concentration at 70 meters was 1.2 ml/l and at the other two stations concentrations at 80
meters were below 2 ml/l. Hydrogen sulphide above detection limit were found from 90 meters
depth at BY20 and from 150 meters depth at BY15. In the western Gotland Basin there was an
acute oxygen deficiency from 70 meters and anoxic conditions with hydrogen sulphide was found
at 80 meters depth.

Measurements of chlorophyll fluorescence indicated low but constant activity from the surface
down to the thermocline, and no peaks of increased activity were found at any station. Highest
levels were measured at the coastal station Ref M1V 1 in southern Kalmarsund, and the levels were
almost constant from surface to bottom.
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Figure 1. Transect showing dissolved oxygen, salinity and temperature from the Skagerrak, through
the Sound and the Eastern Gotland Basin to the Western Gotland Basin.
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Figure 2. Concentration of dissolved inorganic nitrogen in the surface water (0-10m).
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Figure 3. Concentration of phosphate in the surface water (0-10m).
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Figure 4. Concentration of silicate in the surface water (0-10m).
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Vertical profiles SLAGGO
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Vertical profiles A13
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