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SUMMARY

The Kattegat, Oresund, the Baltic Proper and a coastal station in Skagerrak were visited during this
cruise, which is part of the Swedish environmental monitoring program area coast and sea.

The surface water temperature was normal for the month, around 7 °C on the west coast and varied
between 3 to 5 °C in the Baltic Sea. In the Southern Baltic Sea and Oresund, the salinity in the
surface water was slightly below the monthly average, while in the Northern Baltic Sea, it was
slightly above average.

The concentrations of nutrients were low both in the Kattegat and the Southern Baltic Sea but
within the normal range. Inorganic nitrogen was largely depleted after the spring bloom. In the
Eastern and Western Gotland Basins, the levels of both inorganic nitrogen and phosphorus were
higher than normal near the surface. Below the halocline, values were also higher than normal at
several stations, especially near the bottom. Silicate levels were somewhat higher than normal
throughout the Baltic Sea.

The oxygen situation in the bottom water was good (>4 ml/l) at all stations in the Skagerrak, the
Kattegat, Oresund and the Arkona Basin west of Bornholm, no oxygen deficiency was noted. In
Hano Bay and the Bornholm Basin east of Bornholm, the oxygen levels in the bottom water varied
between 2 to 3 ml/l, just above the threshold for acute oxygen deficiency (<2 ml/l). In the Eastern
and Western Gotland Basins, hydrogen sulphide was noted from about 80 metres depth, and the
concentration increased towards the bottom. At all stations with hydrogen sulphide in the deep
water, concentrations were higher than the monthly average for the reference period and have been
so at these stations for the past few years.



RESULTS

The expedition was conducted with the research vessel R/V Svea and started in Kalmar on April 9
and ended in Lysekil on April 15. The weather during the expedition was mostly cloudy and windy
with gale force winds in the northeastern Baltic Proper and storm gusts on the west coast. In the
April issue of Weather and Water (only available in Swedish), one can read about high waves in
Skagerrak and a wind record in Halland on April 14, which coincided with Svea's passage through
Kattegat and Skagerrak, https://www.smhi.se/klimat/klimatet-da-och-nu/manadens-vader-och-
vatten-sverige. The air temperature varied between 5 and 9 degrees Celsius.

Due to strong winds and high waves, almost all sampling stations in Skagerrak had to be cancelled,
with only the coastal station Sldggé in the fiord Gullmarn being sampled. Several stations in the
Eastern Baltic Proper were also cancelled: BY 15, BY10, and BCSIII-10, due to safety concerns
following disturbances and a potential attack in Kaliningrad. As a replacement for BY 15, station
BY13, located slightly further west within the Swedish economic zone, was sampled. Winch
problems at BY31 prevented the collection of net samples for both phytoplankton and zooplankton.

Svea’s ferrybox operated for almost the entire expedition, but there were some short stops due to
maintenance and sensor replacement. A reference sample for chlorophyll analysis was taken daily
from the ferrybox. The Moving Vessel Profiler (MVP) instrument, used for measuring profiles
underway, was only operated from Ostergarnsholm to BY 13 and across the Stolpe Channel in the
southern Baltic Proper due to speed restrictions until its cable has been replaced. Since one of
Svea’s two ADCPs (Acoustic Doppler Current Profilers) was broken, it could not be operated at full
capacity.

At the ocean buoy at Huvudskar, an extra wave buoy used for reference measurements and
comparison with the ocean buoy’s wave sensor was retrieved.

At Ostergarnsholm, a measurement buoy was deployed by a technician from Uppsala University
who participated throughout the expedition; however, the recovery of a bottom-mounted ADCP
failed, likely due to a malfunctioning remote releaser.

Four guests from Lund University also participated in the expedition, focusing on identifying
chemical alarm signals between phytoplankton and zooplankton.

This report is based on data that has undergone initial quality control and is compared against the
monthly average for the period 1991-2020. After further quality review, some values may change.
The values reported have been rounded to the nearest tenth and may therefore differ from published
values. Data is published as soon as possible on the data host’s website, normally within a week
after the expedition. Some analyses are conducted post-expedition and are published later, thus not
included in this report.

Information about SMHI’s data hosting service and to download data:
https://www.smhi.se/en/services/open-data/national-archive-for-oceanographic-data/download-data-
1.153150

More information about the algal situation is available in the Algaware-report:
https://www.smhi.se/en/publications/publications/algal-situation-reports-2-1056




The Skagerrak

Since only Slaggo could be sampled in the Skagerrak due to strong winds and high seas, only
results from there are reported. These results are not representative of the entire Skagerrak as
Sléggo is located near the coast inside the fiord Gullmarn.

Measured values were within the normal range for the month, with only silicate showing slightly
higher values than usual. The temperature was just over 7 °C in the surface and changed only one
degree down to the bottom. A halocline was observed at around 15 metres, with a salinity of about
23 psu at the surface and 34 psu at the bottom.

The concentration of dissolved inorganic nutrients was normal for the month, lower above the
halocline and then increasing towards the bottom.

Oxygen concentration decreased with depth, reaching a minimum of 4.5 ml/l near the bottom.

Fluorescence measurements with the CTD! showed activity in the surface layer down to 15 metres,
with very low values below that.

The Kattegat and Oresund

The surface water temperature was around 7 °C, which is normal for the month. Below the
halocline, slightly lower temperatures were measured, between 5 and 6 °C. The salinity in the
surface water was normal in Kattegat, between 17 and 21 psu, and slightly higher than normal in
Oresund, around 22 psu. The halocline was found at 8 metres in Oresund and at just under 15
metres in Kattegat.

The concentrations of dissolved inorganic nutrients in the surface water were low but within the
normal range, with inorganic nitrogen being almost depleted in the surface layer. Below the
halocline, nutrient levels increased, most notably at Fladen just below the halocline, between 15 and
30 metres, where DIN (Dissolved Inorganic Nitrogen) and silicate were significantly higher than
normal. Otherwise, normal values for the season were measured.

Oxygen levels in the bottom water were normal for the season, just over 6 ml/l at all stations in the
Kattegat and just under 6 ml/l in Oresund.

Fluorescence measurements with the CTD showed activity in the surface layer above the halocline.

The Baltic Proper

The surface temperature was normal for the month at all stations in the Baltic Sea, ranging from
around 3 °C in the north to just over 5 °C in the south. The temperature increased slightly below the
halocline to a maximum of just over 7 °C, with temperatures in both the Eastern and Western
Gotland Basins being somewhat higher than the monthly average.

The salinity in the surface layer was lower than normal in both the Arkona and Bornholm Basins,
ranging between 7.1 and 7.3 psu. In the northern part of the Eastern and Western Gotland Basins,

' CTD is a profiling measurement instrument which stands for Conductivity, Temperature and Depth. SMHI’s CTD is
also equipped with sensors that measure dissolved oxygen and fluorescence among other things.



the salinity was instead slightly higher than normal, around 7 to 7.5 psu. The halocline in the Baltic
Sea started at 37 metres in the Arkona Basin, at just under 50 metres in the Hano Bay, and around
45 metres in the Bornholm Basin. At other stations, the halocline started at around 60 metres; at
BY38, the halocline was weak with a minor stratification at 90 metres and an even weaker one at 30
metres.

In the Arkona and Bornholm Basins, the concentration of nutrients in the surface water was low,
with DIN (Dissolved Inorganic Nitrogen) almost depleted down to the halocline. In the Eastern and
Western Gotland Basins, DIN levels were instead higher than normal near the surface, but also
below the halocline values were higher than normal at several stations, especially near the bottom.
The highest concentration was measured near the bottom at BY 20, at just under 20 umol/I.

Phosphate levels at the stations around Bornholm were at normal levels both above and below the
halocline, possibly slightly low near the bottom in the Bornholm Basin. In the Eastern and Western
Gotland Basins, phosphate concentrations were slightly higher than normal throughout the water
column, peaking at the bottom at BY20 with just over 5 umol/l. Silicate levels were slightly higher
than normal throughout the Baltic Sea, with a maximum of just over 80 umol/l at the bottom at
BY20.

In the Arkona Basin, the oxygen situation in the bottom water was good, although the oxygen
concentration near the bottom at BY 1 was somewhat lower than normal. In the Bornholm Basin and
Hano Bay, the oxygen concentration was low, between 2 and 3 ml/l, which is normal for these
stations compared to the reference period 1991-2020. At the shallow station BY39, the oxygen
level at the bottom was almost 9 ml/l, which is also normal for April, as this station is usually
shallower than the permanent halocline, and the entire water column is well mixed with little
variation between the surface and the bottom. At other stations, hydrogen sulphide was present at
the bottom; hydrogen sulphide forms only when all oxygen is depleted. Generally, hydrogen
sulphide was observed from around 80 metres depth, with increasing concentrations towards the
bottom. At all stations with hydrogen sulphide in the deep water, concentrations were higher than
the monthly average for the reference period and have been so at these stations in recent years, with
the highest concentration measured at the bottom at BY20, at 90 pmol/Il.

Fluorescence measurements showed phytoplankton activity throughout the Baltic Sea, primarily in
the surface layer down to 20-25 metres, but sometimes down to 40 metres, with the highest values
measured at the northernmost stations.
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Figure 1. Transect showing CTD measurements of dissolved oxygen concentration, salinity and
temperature from the Skagerrak, through the Kattegat and Oresund, further into the Baltic Proper,
also shown in the map (bottom). Gaps in the transect visualise areas with cancelled stations.
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DIN in the surface water (0-10 m)
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Figure 2. Concentration (umol/l) of dissolved inorganic nitrogen (DIN) in the surface water (0-
10m). Mean is based on data from the month within each basin during the years 1991 — 2020.
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Figure 3. Concentration (umol/l) of phosphate in the surface water (0-10m). Mean is based on data
from the month within each basin during the years 1991 — 2020.
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Silicate in the surface water (0-10 m)
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Figure 4. Concentration (umol/l) of silicate in the surface water (0-10m). Mean is based on data
from the month within each basin during the years 1991 — 2020.
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Figure 5. Dissolved oxygen concentration (ml/l) in the bottom water, approximately one meter
above the seabed. Note that the values have not been compared to statistics in the same way as other
similar figures, that’s why only circles are shown. Presence of hydrogen sulphide is shown as
negative oxygen.
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Figure 6. Temperature in the surface water (0-10m). Mean is based on data from the month within

each basin during the years 1991 — 2020.
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Figure 7. Salinity in the surface water (0-10m). Mean is based on data from the month within each

basin during the years 1991 — 2020.
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- Vertical profiles for regular monitoring stations
- Monthly average surface water plots for regular monitoring stations
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