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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 was visited. During the passage east of
Gotland, the winds were around 12 m/s, otherwise the winds were moderate and the weather overcast
with only a few hours of sunshine.

The surface water (0—10 m) had cooled down by 3—4 degrees since September and the temperature
was now 12—-13°C, which is normal for the month. The salinity in the surface water in the Baltic
Proper was still above normal for the season and varied between 7-8 psu. In the Skagerrak and the
Kattegat, the observed surface salinity was normal at most stations.

The concentrations of inorganic nutrients in the surface water had increased since September, which
is normal for the autumn when phytoplankton activity decreases. The concentrations of phosphate,
inorganic nitrogen and silicon were generally normal in the Skagerrak and the Kattegat but were
higher than normal in the Baltic Proper. In the deep water in the western Gotland Basin, the
concentration of dissolved inorganic nitrogen was far above normal.

There was no oxygen deficiency in the bottom water was in the Skagerrak, the concentration was
above 4 ml/l at all stations, including the coastal station Sldggd. In the Kattegat, the lowest oxygen
concentration was measured at the station Anholt E where the concentration was just below 4 ml/l,
which is the limit for oxygen deficiency. In the Sound, there was hypoxic conditions (<2ml/l) from
25 m to the bottom. In the Baltic Proper, the oxygen situation has remained largely unchanged since
September. In Arkona, the station BY 1 was well oxygenated while there was hypoxia in the bottom
water at the station BY2. In the Bornholm basin and the Hano bight there was hypoxia from 70 m. At
the station BY 10 the oxygen concentration was zero or close to zero between 90—125 m and hydrogen
sulphide was measured in the bottom water, at a depth of 145 m. At the station BCSIII-10 hypoxia
prevailed from 80 m. As in September, hydrogen sulphide was first measured at 150 m at the BY 15
station. At 80 m, the concentration of both hydrogen sulphide and oxygen was below the detection
limit, but between 100—125 m there were low concentrations of oxygen. At the two stations in the
western Gotland Basin and at the station BY 20, hydrogen sulphide was measured from a depth of 80
m.

Next expedition is planned from 12—17 November with R/V Svea.



RESULT

The expedition was carried out on board R/V Svea and started in Karlskrona on 15 October and ended
in Lysekil on 22 October.

The weather during the expedition was overcast with mostly moderate winds, during October 18 the
winds increased on the Baltic Sea and the waves were relatively high. The air temperature remained
around 10 ° C.

Just as in September, all planned stations were sampled, 24 of the planned 24 stations. At some of the
stations, extra sampling was performed to measure selenium for EAWAG in Switzerland (Swiss
Federal Institute of Aquatic Science and Technology) as well as aquatic and phytoplankton samples
at a station in the Skagerrak for Uppsala University. During the expedition, two researchers from
Stockholm University took part in taking extended samples for optical parameters at several of the
regular monitoring stations.

Svea's instrument for measuring profiles while under way, MVP was not used during the expedition
as it was waiting for service after the expedition.

This report is based on data that has undergone an initial quality control. When further quality control
has been performed, certain values may change. Data from this expedition is published as soon as
possible on the data host's website, normally this takes place within one week after the expedition has
ended. Some analyzes are made after the expedition and are published later.

Data can be downloaded from SHARKweb here:
http://www.smhi.se/klimatdata/oceanografi/havsmiljodata

Skagerrak

Since September, the surface water had cooled down by about 3 degrees. The surface water
temperature (0—10 m) was 12—13°C, which is normal for the season. It was warmest with just over
13°C at the stations A16 and A17 furthest to the west, which is slightly above normal temperature.
The salinity of the surface water was generally normal and varied from 24 psu at station P2 to just
over 32 psu at station A17. At station P2, which is located on the border between the Skagerrak and
the Kattegat, the salinity varies a lot and at this expedition it was slightly below normal, 24 psu, while
at the expedition in September, the highest salinity in the Skagerrak was measured at the station,
which then had a salinity of just over 33 psu. At the stations in the A-section, there was a surface
layer with colder and sweeter water down to a depth of about 5 m. Below 5 m, the temperature
increased 1-2 degrees above the thermocline at 50-75 m that still separated the surface water from
the deep water. The temperature in the colder deep water (below 75 m) was around 8 degrees. At
stations P2 and Sldggd there was a halocline at about 15 m which weakened slightly between 15-30
m where the temperature increased slightly and then decreased again below 30 m.

The concentrations of inorganic nutrients in the surface water had increased since September and
were mostly normal for the month. The concentration of phosphate in the surface water (0—10 m) was
normal for the season and was between 0.13—0.20 umol/l. The concentrations of dissolved inorganic
nitrogen in surface water were above normal at station A17 and otherwise normal. At stations P2 and
Slaggd, the concentrations of nitrate were at the reporting limit (0.1 pmol/l) and slightly higher, 0.14—
0.20 umol/1 at the stations in the A-section. The concentrations of dissolved silica in the surface water



varied between 1.0-3.0 umol/l, lowest at station A17 and highest at stations P2 and A13. The
concentration of 1.0 umol/l at station A17 was slightly below normal and otherwise normal. The
concentrations of nutrients were generally normal in the deep water, but slightly elevated below 40
m at stations P2 and Sliggd. At station A17, the concentrations of dissolved silica were slightly below
normal in the deep water and low but normal in surface water.

There was no clear peak in chlorophyll fluorescence at any station.

The oxygen concentration in the bottom water was mostly the same as since August, around 5 ml/l at
the stations out on the open sea. At the coastal station Slaggd, the concentration had increased from
only 2.7 ml/l in September to 4.1 ml/l at the time of the measurement in October.

Kattegat and the Sound

The temperature in the surface water (0—10 m) had fallen by about 4 degrees since September and
was around 12°C in October at all stations in the Kattegat and the Sound, which was normal for the
month. The salinity in the surface water varied between 19-22 psu in the Kattegat and was about 13
psu at the station W Landskrona in the Sound. These salinities were normal except at the station
Anbholt E where it was slightly below normal. The surface water was well mixed down to 10—-15 m
where there was a sharp halocline, below the halocline the salinity increased to 30-35 psu. The
temperature increased by 1-2 degrees just below the halocline and the highest temperature in the
water column was found around 15-20 m. At the station Anholt E, the temperature was highest by
16°C at 20 m, which was above normal. Below 20 m the temperature decreased with increasing
depth and was generally normal in the deep water, the salinity was also normal in the deep water. In
the Sound, the water was well mixed from about 30 m and at Anholt E in the southern Kattegat
from about 50 m. At the other stations, the salinity increased and the temperature decreased
continuously with increasing depth.

The concentrations of phosphate in the surface water had increased since September and were now
around 0.1-0.2 umol/l in the Kattegat and 0.3 umol/l in the Sound. The lowest concentration in the
surface water was measured at the station Anholt E and there the concentration was slightly below
normal. The concentrations of dissolved inorganic nitrogen in the surface water were normal and
most measurements in the Kattegat were around 0.1 pmol/l, which is the reporting limit. In the Sound,
the concentration was higher, about 0.5 umol/l. The concentrations of dissolved silica varied between
3.04.0 umol/l in the Kattegat, which is normal while the concentration in the Sound was significantly
higher, about 14 pmol/l, which is above normal. Below the halocline, the concentrations of inorganic
nutrients were normal or slightly above normal in the Kattegat, in the Sound the concentrations of
phosphate and silicon were clearly above normal from 25 m to the bottom.

The oxygen concentration in the bottom water varied from a maximum of 5 ml/l at the station Fladen
to a minimum just over 2 ml/l in the Sound. The lowest oxygen concentration in the Kattegat was
measured at the Anholt E station, which is also the deepest station, there the concentration was just
below 4 ml/l, which is the limit for oxygen deficiency. In the Sound there was hypoxia from 25 m to
the bottom, only in the bottom water the concentration was just over 2 ml/l which is the limit for
hypoxia.

Measurements of chlorophyll fluorescence showed low levels and no clear peak in the measurements
occurred in the Kattegat.



The Baltic Proper

Since September, the surface water had cooled down by about 3 degrees. The surface water
temperature (0—10 m) was 12—13°C, which is normal for the season. Just as in September, the
lowest temperatures were in the surface water in the Western Gotland basin and at the coastal
station Ref M1V 1. The surface water was well mixed down to 30—40 m where there was a sharp
thermocline and the temperature decreased to about 6—7°C, except in the Arkona basin where the
temperature increased sharply about 5 m from the bottom. The thermocline was shallowest in the
north. At the station BY39 the thermocline was divided into two, one at about 20 m and the next at
30 m. At the station Ref M1V 1 in Kalmar Sound where the bottom depth is only 20 m there was no
stratification. In the Bornholm Basin, the temperature fluctuated a lot below the thermocline, most
clearly a sharp peak of 14.5°C at a depth of 65 m at the stations Hanobukten and BY4. In the
Arkona basin, both temperature and salinity increased just above the bottom. The salinity of the
surface water was above normal at almost all stations and varied between just under 7 psu in the
north to just over 8 in the Arkona basin in the south. At all stations there was a halocline that
coincided with the thermocline at a depth of 30—40 m. At the deeper stations, the halocline that
separates the deep water from the surface water was about 50 m in the Bornholm Basin, about 60 m
at the northernmost station BY32 and about 70 m at other stations in the Baltic Proper. In the deep
water, salinity and temperature were above normal at the stations, BY'15, BY20 and BY32.

The concentrations of phosphate in the surface water had increased markedly since September and
were above normal at most stations in the eastern Gotland Basin and at the station BY5 in the
Bornholm Basin. The concentrations varied from a minimum of about 0.2—0.3 pmol/l around
Gotland to a maximum of 0.5 pmol/l in Arkona and the Bornholm Basin. The concentrations of
dissolved inorganic nitrogen had also increased since September, but not as clearly as phosphate.
The concentrations were now above the reporting limit at all stations and were above normal at
most stations, the concentrations ranged from 0.12—1.17 umol/l. Concentrations of dissolved silica
were above normal at all stations except in the Western Gotland Basin, concentrations increased
from north to south and varied between 11-17 pmol/l.

The concentrations of inorganic nutrients below the halocline were mostly normal. At the station
BY 10 in the south-eastern Gotland Basin, the concentration of phosphate was higher than normal
and the concentration of dissolved inorganic nitrogen lower than normal from 90—125 m, at these
depths the oxygen concentration was also lower than normal (close to zero). In the western Gotland
Basin, the levels of dissolved inorganic nitrogen remained well above normal from about 70 m. At
the station BY 15 in the eastern Gotland Basin, the concentrations of phosphate and dissolved
inorganic nitrogen fluctuated in the transition between oxygenated and completely oxygen-free
water between 80—150 m depth.

There bottom water was hypoxic or anoxic at all stations except three, BY 1, Ref M1V1 and BY39.
In the Arkona basin, at BY 1, the oxygen concentration had increased further since September and
was now 4.7 ml/l. At station BY2, on the other hand, the oxygen concentration had decreased and
was now 1.9 ml/l. In Hand bight and the Bornholm Basin, the oxygen situation was largely
unchanged since July, the oxygen concentration in the bottom water was practically zero, both
oxygen and hydrogen sulphide were sampled and the analyzes showed that the levels were below
the detection limit. At these stations, there was hypoxia (<2 ml/l) from 70 m. In the Western
Gotland Basin and at the station BY20, hydrogen sulphide was measured from a depth of 80 m. The
concentration of hydrogen sulphide in the Western Gotland Basin was above normal and has been
so in the bottom water throughout 2020. As in September, hydrogen sulphide was first measured at
150 m at the station BY'15. At 80 m, the concentration of both hydrogen sulphide and oxygen was



below the detection limit, but between 100—-125 m there were low concentrations of oxygen, which
the highest measurement at a depth of 105 m, 0.6 ml/l. At 130 m it was anoxic but no hydrogen
sulphide was detected. At the station BY 10, the situation was also unchanged since September, the
oxygen was zero or close to zero between 90—125 m and hydrogen sulphide was measured in the
bottom water at a depth of 145 m. At the station BCSIII-10 it was oxygenated all the way to the

bottom, hypoxia prevailed from 80 m but the concentration was slightly higher here than in the
Bornholm Basin.

Measurements of chlorophyll fluorescence showed a low but steady activity from the surface down
to the thermocline, and no peaks with higher activity were noted at any station.
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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.



SMHI marine monitoring October 2020
DIN in the surface water (0-10 m)
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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).



SMHI marine monitoring October 2020
Silicate in the surface water (0-10 m)
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Figure 4 Concentration of silicate in the surface water (0-10m).
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Figure 5. Concentration of oxygen and hydrogen sulphide (as negative oxygen) in the bottom water,
ca 1 m above the bottom.
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TRACK CHART

Ship: RV Svea

Start: Karlskrona 20201016
Stop: Lysekil 20201021
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Vertical profiles REF M1V1
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