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SUMMARY

As part of the Swedish pelagic monitoring program, the cruise visited the Skagerrak, Kattegat, Oresund, and
the Baltic Proper.

The cooling of surface waters had begun, with temperatures ranging between 11-13°C, which is normal for
the season.

Nutrient levels were relatively normal in the Skagerrak and Kattegat.
In the northern parts of the Baltic Proper (BY31), higher-than-normal levels of DIN were observed. These
areas are typically influenced by a southward current carrying outflowing water from the Bothnian Sea.

The concentration of phosphate in surface waters was normal for the season, except in the southern part of
the Western Gotland Basin (BY38), northwestern Baltic Proper (BY31), and BY20 in the Eastern Gotland
Basin. Concentrations ranged from 0.2—0.5 pmol/I.

Acute oxygen deficiency, defined as oxygen levels below 2 ml/l, was observed from 70 meters depth in the
Eastern and Western Gotland Basin. In the Hand Bight and Bornholm Basin, oxygen deficiency occurred at
shallower depths of 60 meters. In the Arkona Basin (BY2), acute oxygen deficiency was present near the
bottom, while further west at BY1, oxygen levels were just above 4 ml/l, bordering on oxygen deficiency.

Hydrogen sulphide was detected from 80 meters depth in both the Western and Eastern Gotland Basin.
Vertical profiles also showed that hydrogen sulphide levels, represented as negative oxygen, were
significantly above normal in deep waters at many stations. In the Gotland Deep, hydrogen sulphide levels
near the bottom were at a record high of 240 ymol/I.

The next routine cruise is scheduled to begin on November 8th.



RESULTS

The cruise was conducted aboard the R/V Svea, starting in Kalmar on October 18th and concluding in Lysekil
on October 14th. During the first days at sea, wind speeds ranged between 7-14 m/s. Initially, the wind
direction was southeasterly, but it calmed in the southern Baltic Sea before increasing again to 10-12 m/s in
the Skagerrak and Kattegat. Air temperatures remained between 11-13°C.

Svea’s instrument for continuous surface water measurements, Ferrybox, operated throughout the cruise. In
the southern Baltic Sea, on the stretch between BY2 and the Hand Bight, and from Fladen to P2 in the Kattegat,
Svea’s MVP (Moving Vessel Profiler) was used, providing profiles of temperature, salinity, oxygen, and
chlorophyll fluorescence while underway.

One of Svea’s two ADCPs (Acoustic Doppler Current Profilers), the OS 150 kHz, was also operational during
the journey. At several stations in the Baltic Sea, water samples were collected from a depth of 3 meters for
eDNA. This is part of the SAMBAH Il project, which investigates the Baltic Sea’s harbor porpoise population.
Sampling is planned to continue during cruises through August 2025. The Swedish Museum of Natural History
is responsible for the project.

During the cruise, two researchers from the ETH Department of Environmental Systems Science in
Switzerland participated to collect samples for selenium concentration analysis.

The instrument used by SMHI to analyse nutrients malfunctioned during parts of the cruise, resulting in missing
data for ammonium.

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

The surface water temperature varied around 12°C, which is normal for the season at all stations. Salinity in
the surface water ranged from 32-33 psu, with higher than normal salinity observed at P2. Cooling of the
surface water had begun, and beneath the surface layer, a warmer layer was detected between 20—75 meters.
Deeper down, the temperature decreased, becoming relatively stable below 100 meters toward the bottom.
Salinity in the surface water was consistent down to approximately 20 meters, where a halocline was found
between 20-50 meters. In the deep water, salinity remained stable.

Concentrations of dissolved inorganic nitrogen (DIN, excluding ammonium in this case) in surface waters were
near the detection limit (0.1 pmol/l) but slightly higher near the coast (0.5-0.6 ymol/l). The concentration of
dissolved inorganic phosphate (DIP) was normal, ranging between 0.1-0.2 ymol/l. Silicate levels varied from
0.7-2 ymol/l at offshore stations and reached 3 umol/l at Slaggo, a coastal location. Nutrient levels increased
with depth in the water column, with both lower and higher than normal values observed.

Oxygen levels in offshore bottom waters were normal, ranging between 5.2-5.7 ml/l. At Slaggd, oxygen levels
had decreased since the last visit in September, now at 2.7 ml/l, which is below the hypoxia threshold (<4 mi/l)
and close to the acute hypoxia threshold (<2 ml/l).

Chlorophyll fluorescence measurements with the CTD, an indicator of phytoplankton activity, showed slightly
higher activity from the surface down to ~20 meters.

The Kattegat and the Sound

Surface water in the Kattegat had a temperature of around 13°C, which is normal for October. Salinity in the
Kattegat's surface water was normal for the season at 21-23 psu, while it was above normal in Oresund at 22
psu. Stratification in terms of temperature and salinity occurred at depths of 10—-20 meters.

In the Kattegat's surface water, phosphate concentrations were slightly lower than normal at around 0.1 pmol/l,
whereas Oresund showed higher than normal levels at 0.5 umol/l. DIN levels were below the detection limit,
which is normal for the season. In Oresund, DIN levels were also higher, at 2.5 umol/l, but within the normal
range. Silicate levels were normal or slightly lower than normal, around 2 ymol/l in the Kattegat. In Oresund,
silicate levels, like other nutrients, were higher at 13 pmol/l, which was still normal for the season.

Oxygen levels in bottom waters had generally increased since the September visit and were normal for the
season, at around 4 ml/l in the Kattegat and slightly lower in Oresund, at 3 ml/l, indicating hypoxia.

Chlorophyll fluorescence measurements showed slightly higher activity from the surface down to the
stratification at 10-20 meters, with no distinct fluorescence maxima. Below this, levels decreased rapidly.
Secchi depth was 7 meters.

The Baltic Proper

Surface water temperatures were normal throughout the Baltic Proper, ranging between 11-13°C. Surface
water salinity ranged from 6.5-8.0, with the highest values in the Arkona Basin and the lowest in the
northwestern Baltic Proper. At some stations in the Eastern and Western Gotland Basins, surface water salinity
was above normal.

A sharp thermocline and halocline coincided at depths of 20-30 meters. Further down, a secondary
stratification layer was found at around 60—70 meters, which was more diffuse. In shallower areas of the
southern Baltic Proper, no secondary stratification was observed; instead, bottom conditions were more
influenced by inflowing water from the Kattegat, with large variations in both temperature and salinity.

Dissolved inorganic nitrogen concentrations in surface water were below the detection limit (0.1 pmol/l) at
several stations. Higher than normal concentrations were observed in the northern parts of the Baltic Proper
(BY31), likely influenced by the southward flow of water from the Bothnian Sea. Normal levels of around 0.3
pumol/l were recorded in the Eastern Gotland Basin (BY15 and BY20). In the southern parts, levels were also
higher, around 0.1-0.5 ymol/l, but within the normal range.

Phosphate concentrations in surface water were normal for the season, except in the southern part of the
Western Gotland Basin (BY38), northwestern Baltic Proper (BY31), and BY20 in the Eastern Gotland Basin.
Levels ranged from 0.2—0.5 pmol/I.



Silicate concentrations in surface water were normal at all stations, ranging from 9 uymol/l in the northeastern
Baltic Proper (BY29) to 14 umol/l in the Arkona Basin (BY1).

In the deep waters of both the Eastern and Western Gotland Basins, nutrient levels were well above normal.
In the shallower basins, levels also increased with depth but mostly remained within normal ranges.

Acute hypoxia, defined as oxygen levels below 2 ml/l, was observed from 70 meters in the Eastern and
Western Gotland Basins, and at shallower depths of 60 meters in the Hand Bight and Bornholm Basin. In the
Arkona Basin (BY2), acute hypoxia was noted near the bottom, while further west at BY 1, oxygen levels were
now just above 4 ml/l, close to the hypoxia threshold.

Hydrogen sulphide was detected from 80 meters in both the Western and Eastern Gotland Basins. Vertical
profiles also revealed that hydrogen sulphide levels, indicated as negative oxygen values, were well above
normal in the deep waters at several stations. In the Gotland Deep, hydrogen sulphide levels near the bottom
reached a record high of 240 ymol/I.

Chlorophyll fluorescence measurements with the CTD, indicating phytoplankton activity, showed activity from
the surface down to the stratification. Secchi depth ranged between 6—7 meters.
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Figure 1. Transect showing CTD measurement of temperature, salinity and oxygen concentration from the
Sound, through the Southern and Eastern Baltic Proper into the Western Baltic Proper.
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DIN in the surface water (0-10 m)
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Figure 2. Concentration of dissolved inorganic nitrogen (DIN) in the surface water (0—10m). Mean is based
on data from each station during the years 1991-2020.

Figure 3. Concentration of phosphate in the surface water (0—10m). Mean is based on data from each station
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Phosphate in the surface water (0-10 m)

during the years 1991-2020.
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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). Mean is based on data from each station

during the years 1991-2020.
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Figure 5. Concentration of dissolved oxygen in the bottom water, approximately 1 m above the sea bed.
Note that values have not been compared with statistics as in similar figures and only circles are shown.
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Temperature (CTD) in the surface water (0-10 m)
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Figure 6. Temperature in the surface water (0—10m). Mean is based on data from each station during the
years 1991-2020.

SMHI marine monitoring October 2024
Salinity (CTD) in the surface water (0-10 m)
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Figure 7. Salinity in the surface water (0—10m). Mean is based on data from each station during the years

1991-2020.
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