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SUMMARY

During the cruise, which is part of the Swedish national marine monitoring programme, the
Skagerrak, the Kattegat, the Sound and the Baltic Proper were visited.

The surface temperature increased in all monitored basins in April. In the Kattegat the temperature
increased the most by 2°C since the visit in March. In the Skagerrak and Kattegat, the surface salinity
was above normal at the stations closest to the coast. In large parts of the Baltic Proper, the salinity
both surface and deep water, was also higher than normal.

In general, the dissolved nutrients had decreased since the March cruise. The levels of dissolved
inorganic nitrogen in the surface water had decreased and were in principle consumed at all stations
except the stations near the coast in the Skagerrak. Phosphate levels were normal in the Baltic Proper
and the Kattegat, but just as for the dissolved inorganic nitrogen, higher than normal closer to the
coast in the Skagerrak. The silicate levels in the surface water were still higher than normal in large
parts of the Baltic Proper and at some stations in the central Skagerrak.

In the Baltic Proper, it was obvious at which stations the spring flowering had passed and where it
continued, as at these there was a lower concentration of nutrients in the surface water compared with
the levels during the previous cruise. In the Arkona and Bornholm Basin, the chlorophyll fluorometer
on the CTD showed relatively low plankton activity in the surface layer down to the halocline. At
stations in the Eastern Gotland Basin, a fluorescence peak was found directly above the halocline, at
a depth of 50 - 60 meters, probably a remnant of the spring bloom. In the Western Gotland Basin, the
plankton activity was larger and here from the surface down to a depth of 30 - 50 meters. The secchi
disk depth was large, 11 - 14 meters, in the Hano Bight, the Arkona Basin and in the Bornholm Basin,
where the spring bloom was over. In the other Baltic areas, the visibility depth was around 8 meters.

The oxygen situation remains poor in large parts of the Baltic Proper. In the Bornholm Basin and in
Hano Bight, oxygen-free conditions were found at the bottom or from depths exceeding 80 meters.
Acute oxygen deficiency (<2 ml/l oxygen) was found from a depth of 70 meters. In the eastern
Bornholm Basin and further east up to and including BCSIII-10, the deep water was not completely
oxygen-free with levels ranging from 0.6 ml/1 up to 2 ml/1.

In the Eastern Gotland Basin, the oxygen content varied just over zero from a depth of 75 - 80 meters,
at a depth of about 90 meters slightly higher oxygen levels were noted and from a depth of 100 - 125
meters the oxygen levels were again just above zero and from 125 meters depth and downwards
hydrogen sulphide was found. Acute oxygen deficiency was noted at a depth of 65 meters. In the
Western Gotland Basin, completely oxygen-free conditions were found from depths exceeding 80 -
90 meters. Acute oxygen deficiency from 65 - 75 meters depth. At the relatively shallow stations in
the Baltic Proper, such as in the Arkona Basin, the Kalmarsund and at Oland's southern cape, good
oxygen conditions were noted throughout the profile.

Next cruise with R/V Svea is planned for 18" — 24™ of May. It starts and ends in Kalmar.



RESULTS

The cruise was performed onboard R/V Svea and started in Lysekil on 13™ of April and ended in the
same port on 19™ of April.

Initially, the winds were weak to moderate, mainly from the northeast. In the southern Baltic Proper,
the wind increased to over 10 m/s and then decreased when the cruise returned to the west coast of
Sweden. The air temperature varied between 4.3 - 7.8°C on the west coast and between 4.2 - 6.5°C in
the Baltic Proper and the weather was mainly fair.

All planned stations were visited and sampled during the cruise.

At three stations in the Skagerrak and Kattegat and two in the Baltic Proper, samples were taken for
analysis of eDNA (environmental DNA) for researchers at the University of Turku, just as in February
and March. Water samples for selenium analysis were taken at three stations in the Baltic Proper and
two in the Skagerrak and Kattegat for EAWAG in Switzerland. Phytoplankton samples were also
collected for Uppsala University at four stations in the Skagerrak and Kattegat.

Svea's MVP (Moving vessel profiler) instrument for measuring temperature, salinity and oxygen
profiles during cruise speed, was planned to be used at five transects. The transects that could be
performed were at Kriegers Flak, across the Slupsk Channel and between BY38-BY39. However,
due to a cable breakage, the MVP could not be run to full depth. The deep transects, at the A-transect,
at BY32-BY38 and between BY10-BY 15 therefore had to be canceled. At the BY38-BY39 transect
the communication with the MVP's measuring probe was interrupted and the transect was therefore
not completed. After repair, the MVP worked again and the system was tested in the Kattegat on the
way to home port.

Both the Ferrybox onboard Svea and the two ADCPs (current measurement) were running throughout
the cruise.

This report is based on data that have passed a first quality control. When data are published at the
National Oceanographic Data Centre at SMHI 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 cruise
and will be published later.

More information, data and reports can be found here:
https://www.smhi.se/en/theme/marine-environment-2-885




The Skagerrak

The heating of the surface water continued in April and had now increased by about 1°C, since the
previous visit in March, and varied between 5.6 - 5.9°C, which is normal for the season. No clear
temperature stratification, thermocline, was observed in the area and the entire water column had
approximately the same temperature. The only exception was at station A17 in the central
Skagerrak, where a weak thermocline was found at a depth of about 20 - 30 meters.

The salinity in the surface water, down to the salinity stratification - the halocline, was higher than
normal at the stations closest to the coast and amounted to 31 - 32 psu. At the other stations in the
Skagerrak, the surface salinity was normal and varied between 32 - 33 psu. The halocline was found
at depths between 10 - 30 meters depth. Normal salinities were found in the deep water.

The levels of dissolved inorganic nitrogen in the surface water had decreased since the last visit in
March. The levels were normal for the season at all stations and varied between 0.12 - 2.5 pmol/I.
Closest to the coast, the levels in the deep water were lower than normal and in the central
Skagerrak, the levels just below the halocline were higher than normal. The phosphate content in
the surface water was higher than normal closest to the coast, but at the other stations the levels
were normal. The concentration varied between 0.13 - 0.28 umol/l. In deep water, phosphate
concentrations were normal or slightly lower than normal. The silicate levels in the surface water
were generally normal, but at A17 and A13 the levels were above normal. The concentrations
varied between 1.4 - 3.3 pmol/l. In the deep water, silicate concentrations were found to be higher
than normal at the coast, at SI4ggd, and normal or slightly lower than normal in open Skagerrak.

At all stations in the Skagerrak, higher levels or peaks of chlorophyll fluorescence, measured with
the CTD, were found between 0 - 20 meters. The Secchi disk depth at Sldggd was only 5 meters this
cruise, compared to 11 meters during the visit in March. In the open Skagerrak, a Secchi disk depth
of 7 meters was measured.

The lowest oxygen concentration in the bottom water was found at Sldggo, 4.5 ml/l. In the deep
water in open Skagerrak, the oxygen situation was, as usual, good and the levels varied around 6.5 -
7.0 ml/L.

The Kattegat and the Sound

In the Kattegat and the Sound, the surface water temperature had increased more than in Skagerrak,
by about 2 °C compared with the cruise in March. The temperature in the surface water now varied
between 5.7 - 6.4°C, which is normal for the season. A weak thermocline was found at a depth of 10
- 30 meters so the temperature in the deep water did not differ much from the surface water. At
Anbholt E and in the Sound, the temperature in the deep water was slightly higher than normal. The
salinity of the surface water was, just like closest to the coast in the Skagerrak, elevated and varied
between 22 - 28 psu. In the Sound, the salinity was normal and around 11 psu. In deep water, the
salinity was generally normal but slightly lower in the Sound at intermediate depths.

The nutrients in the surface water had been consumed further in April and the levels were generally
normal for the season. The dissolved inorganic nitrogen in the surface water was in principle
completely consumed, which is normally the case this time of the year, and the levels varied around
the detection limit, 0.1 pmol/l. In the deep water, levels were found to be lower than normal. The



phosphate content in the surface water was normal or slightly above normal and varied between 0.1
- 0.15 umol/l. In deep water, the phosphate content, just as for dissolved inorganic nitrogen, was
lower than normal. The silicate content in the surface water was normal, 2.3 - 3.3 umol/Il. In the
Sound slightly higher, 7.8 umol/l. The silicate content in the deep water varied greatly, from lower
than normal levels in the north-eastern parts of the Kattegat, normal levels in the central parts and
higher levels than normal in the Sound.

The oxygen situation in the Kattegat was good with concentrations in the bottom water of around
5.0 - 6.7 ml/I. In the Sound, the oxygen situation was on the limit of depletion with oxygen levels
just over 4 ml/l in the deep water.

Measurements of chlorophyll fluorescence, with the sensor on the CTD, indicated some activity, in
the form of fluorescence peaks at a depth of about 10 - 25 meters. The Secchi disk depth varied
between 5 - 7 meters.

The Baltic Proper

The temperature in the surface water was normal for the season and varied between 3.9 - 4.8°C.
Lowest in the northern parts and highest in the southwest. At the coastal station RefM1V1, in the
Kalmarsund, 5°C was measured. In the Arkona Basin, the temperature was more or less the same
from surface to bottom. In the other basins, thermocline and halocline coincided and warmer water
was found under the slightly colder surface water. The temperature in the deep water was generally
higher than normal. The surface salinity was still elevated above normal at all stations except in
Western Gotland Basin where the salinity was normal. The salinity varied between 7.0 - 8.2 psu. In
the Arkona Basin, the halocline was found at a depth of 30 - 40 meters, in the Bornholm Basin and
Hano Bight from a depth of about 50 meters and in other deep basins from a depth of 60 - 70
meters. In the deep water, the salinity was higher than normal in the Western and Eastern Gotland
Basins.

The content of dissolved nutrients had decreased since the visit in March as a result of the spring
bloom. This was most evident for dissolved inorganic nitrogen that had been completely consumed
since the visit in March, when elevated levels were noted. Concentrations were now found below
the detection limit (<0.1 umol/l) at all stations. In the deep water, a layer was found, between 75 -
110 meters deep, with lower levels of dissolved inorganic nitrogen than normal in the Eastern
Gotland Basin, while the levels in the deep water exceeding 150 meters depth were much higher
than normal. In the Western Gotland Basin, high levels of dissolved inorganic nitrogen were also
found, but from depths exceeding 60 - 75 meters. The high levels of dissolved inorganic nitrogen in
the deep basins consist of ammonium which is formed from other nitrogen components in the
presence of oxygen-free conditions and hydrogen sulphide.

The silicate content in the surface water was elevated, 16 - 19 umol/l, in all basins except in the
Arkona where normal levels, 7 - 13 umol/l, were detected. Elevated silicate levels were also found
in the deep water, in the deeper basins. Phosphate levels were normal for the season and varied
between 0.27 - 0.49umol/l. In the deep water, higher concentrations than normal were found in the
Western Gotland Basin, in the Bornholm Basin and in Hano Bight.

In the Arkona and Bornholm basins, the chlorophyll fluorometer on the CTD showed some but low
plankton activity in the surface layer down to the halocline. At the stations in the Eastern Gotland
Basin, a fluorescence peak was found directly above the halocline, at a depth of 50-60 meters,



probably a remnant of the spring bloom. In the Western Gotland Basin, the activity was greater and
here from the surface down to a depth of 30 - 50 meters. The Secchi disk depth was large, 11 - 14
meters, in Hano Bight, Arkona Basin and in the Bornholm Basin, where the spring bloom was over.
In other areas, the Secchi disk depth was 8 meters.

The oxygen situation remains poor in large parts of the Baltic Proper. In the Bornholm Basin and in
Hano Bight, oxygen-free conditions were found at the bottom or from depths exceeding 80 meters.
Acute oxygen deficiency (<2 ml/l) was found from a depth of 70 meters. In the eastern Bornholm
Basin and further east at BCSIII-10, the bottom water was not completely oxygen-free. At BYS low
oxygen levels just above zero and at BCSIII-10 the oxygen content was about 2 ml/l at the bottom,
indicating that a small inflow pulse with oxygenated water reached these areas. At BY 10, which is
the next station where a possible inflow could be noted, no signs of improved oxygen conditions
were seen. Completely oxygen-free conditions were already noted at a depth of about 90 meters.
Acute oxygen deficiency was found here at a depth of just over 80 meters.

In the East Gotland Basin, at BY'15, the oxygen content varied just above zero from a depth of 75 -
80 meters, at a depth of about 90 meters slightly higher oxygen levels were noted, up to 0.6 ml/l,
which stems from small inflows that are not heavy enough to reach the bottom water but are stored
at intermediate depths. From a depth of 100 - 125 meters, the oxygen levels were again just above
zero and from a depth of 125 meters and down, hydrogen sulphide was found. Acute oxygen
deficiency was noted at a depth of 65 meters.

At BY20 slightly north in the Eastern Gotland Basin, the conditions were similar. But no signs of
inflows were found here. Oxygen-free conditions were noted from a depth of 90 - 100 meters and
acute oxygen deficiency from a depth of 70 meters. In the Western Gotland Basin, oxygen
conditions were largely the same as before. Completely oxygen-free conditions were noted from
depths exceeding 80 - 90 meters. Acute oxygen deficiency from 65 - 75 meters depth.

At the relatively shallow stations (<50 meters deep) in the Arkona Basin, the Kalmar Strait and at
Olands Southern cape, good oxygen conditions were noted in the entire profile. In these areas there
were no strong stratification and the wind mixing usually reaches all the way down to the bottom.
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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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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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- Track chart
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