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SUMMARY

During the expedition, which is part of the Swedish pelagic monitoring program,
Skagerrak, Kattegat, the Oresund Strait, and the Baltic Proper were visited.

Surface water temperatures ranged from 16 to 19 °C in Skagerrak, around 18 °C in
Kattegat and the Oresund, and between 18 and 19 °C in the Baltic Sea. The surface water
salinity was 25 — 32 psu in Skagerrak, 16 — 26 in Kattegat, and 6 — 8 in the Baltic Sea.
Windy weather along the west coast had mixed the warm surface water down and
weakened the halocline in parts of Skagerrak and Kattegat.

Concentrations of dissolved inorganic nutrients (nitrogen, phosphate, and silicate) were
generally low or below the detection limit throughout most of the surveyed area, except in
the Baltic Sea, where elevated levels of silicate persist. Elevated phosphate levels
combined with low surface water temperatures at the southern coast of Oland suggest
upwelling in the area.

Oxygen levels in the bottom waters of the west coast were good (3.0 — 5.8 ml/l). In the
Arkona Basin, oxygen levels were close to the limit for severe oxygen deficiency (2.0 mi/l),
which is a worsening compared to July. In the Bornholm Basin, severe oxygen deficiency
persists from 70 — 80 meters depth, while oxygen levels in the Hand bay have increased
since July and are now around 4 ml/l. In the Eastern Gotland Basin severe oxygen
deficiency was observed from 70 meters and hydrogen sulphide was present from
somewhere between 125 and 150 meters and deeper, unfortunately not detected with
higher vertical resolution. In the Western Gotland Basin, severe oxygen deficiency was
found from 60 — 70 meters, and hydrogen sulphide occurred from 80 meters.

The next expedition with R/V Svea is scheduled for September 24 — 29, starting in Lysekil
and ending in Kalmar.



EXPEDITION OVERVIEW

The expedition was carried out aboard the research vessel R/V Svea and took place
between August 9" and 15, starting and ending in Lysekil.

Profiles of salinity, temperature, oxygen, and fluorescence in the water column were
measured using a CTD' mounted on a rosette equipped with 24 water sampling bottles.
SMHI’s 26 regular monitoring stations were sampled as planned, and in addition, both the
Huvudskar buoy and Flinten 7 were visited for CTD reference measurements. At 13
stations in the Baltic Sea, as well as in the Oresund Strait, additional sampling was
conducted for DNA barcoding and analysis of algal toxins (microcystin and nodularin)
produced by cyanobacteria.

Gelatinous zooplankton was sampled with a large net at 1 station in the Kattegat and 4
stations in the Baltic Sea. The samples were photographed in a photo box and the images
will be analysed by the University of Gothenburg. Environmental DNA (eDNA) was sampled
at 7 stations in the Baltic Sea within the SAMBAH 1l project, aimed at mapping the presence
of harbour porpoises in the Baltic Proper.

During the expedition, the CTD rosette was equipped with an RBR Tridente sensor that
measures phycocyanin — a pigment found in cyanobacteria. At station BY38, a reference
measurement was successfully conducted together with Voice of the Ocean’s (VOTO’s)
glider, which was nearby and equipped with the same type of sensor. Complementary
filtered water samples for phycocyanin analysis were also taken at BY38, as well as at
BYS.

Svea’s FerryBox system and the instrument for measuring oxygen, salinity and
temperature profiles while underway — the Moving Vessel Profiler (MVP), were frequently
operated during the expedition.

The results presented in this report are based on data that have undergone initial quality
control and have been compared to monthly averages for the period 1991 — 2020. After
further quality assurance, some values may be subject to change. All values in the report
are rounded to the nearest tenth and may therefore differ slightly from published values.
Data are published as soon as possible on the data host’s website, usually within about a
week after the expedition. Some analyses are completed after the expedition and are
therefore published later.

More information about our data hosting and to download data:
https://www.smhi.se/data/oceanografi/datavardskap-oceanografi-och-marinbioloqgi
For more information on the algal situation, see the AlgAware report:
https://www.smhi.se/publikationer/publikationer/algrapporter

'CTD is a profiling instrument and is short for Conductivity, Temperature and Depth



RESULTS

Initially windy with quite heavy seas in Skagerrak following the storm Floris from earlier in
the week. After that, mostly clear weather with light winds and air temperatures ranging
between 13 and 19 °C over Skagerrak and Kattegat, and between 16 and 20 °C over the
Baltic Sea.

Skagerrak

Surface water temperatures in Skagerrak were normal for the month, ranging between 16
and 19 °C, with the warmest temperatures near the coast. In some parts of Skagerrak, the
warm surface water had mixed down as deep as 50 — 60 meters, and a weakened halocline
was noted in the shallower areas (stations A13 — A15 and P2). Salinity in the surface water
was around 25 psu near the coast and 32 psu offshore.

The concentration of dissolved inorganic nutrients in the surface water remained low at all
stations, with levels near or below the detection limit. Dissolved inorganic nitrogen (DIN) was
around 0.1 ymol/l, silicate between 0.4 and 1.8 pmol/l, and phosphate between 0.03 and 0.1
pmol/l.

Oxygen concentrations at the bottom were normal for the month, ranging between 3.8 and
5.8 ml/l, with the lowest concentration recorded at Slaggo.

A strong fluorescence peak was observed at 50 meters depth at station A17, although
generally, the fluorescence maximum was found between 15 and 30 meters.

Kattegat and the Oresund Strait

The warm surface water, with temperatures around 15 — 18 °C, extended down to 50 — 60
meters in some parts of Kattegat. Surface salinity was higher than normal in Kattegat,
ranging between 22 and 26 psu, and around 16 psu in the Oresund.

The halocline was observed at 10 — 15 meters depth in the Oresund, while in Kattegat it
was slightly deeper, at around 20 — 30 meters. Below the thermocline, salinity levels were
around 32 — 34 psu and temperatures near the bottom were 8 — 10 °C.

Chlorophyll fluorescence was highest in the Oresund, where a strong fluorescence peak
was recorded at 15 meters; additional plankton samples were collected for identification.
At other stations, the fluorescence peak was generally deeper, around 20 — 25 meters.

Concentrations of dissolved inorganic nutrients in surface waters remained low throughout
the area. DIN and phosphate were measured at approximately 0.1 and between 0.1 — 0.2
pmol/l, respectively. Silicate concentrations were higher than normal at all stations in
Kattegat, ranging from about 2.0 to 2.4 ymol/l, and were 8.2 ymol/l in the Oresund.



The oxygen situation in bottom waters of Kattegat and the Oresund had slightly declined
since July, with concentrations between 3.2 and 4.4 ml/l.

THE BALTIC SEA

Surface water temperatures were normal in most of the Baltic Proper, ranging between 18
and 19 °C, while salinity was slightly above normal at several stations, measured between
6.5 and 8.1 psu. At the southern coast of Oland (station BY39), signs of upwelling were
observed as surface temperatures were unusually low in combination with elevated
phosphate concentration.

In the Arkona Basin, the water was well-mixed down to 15 — 20 meters. Below this depth,
salinity was around 14 psu and temperature approximately 10 °C. In the Bornholm Basin
and Hano Bay, a thermocline was observed at around 20 meters, while the halocline was
deeper, around 50 meters. In the central parts of the Baltic Sea, the thermocline was found
at 20 — 30 meters and the halocline at 60 — 80 meters. An intermediate cold-water layer was
also noted between 50 and 80 meters.

The concentration of DIN in surface waters was at or below the detection limit (0.1 pmol/l),
with values lower than normal for the month in the Eastern Gotland Basin. Phosphate
concentrations were normal for the month, with levels between 0.1 and 0.5 ymol/l at the
surface. Silicate concentrations in surface waters were above normal at most stations, with
measured values between 14 and 15 pmol/l.

In the Arkona Basin, bottom oxygen levels had decreased since July and were now around
2 ml/l, close to the limit for severe oxygen deficiency (<2 ml/l). In the Bornholm Basin, severe
oxygen deficiency was present from 70 meters depth, with bottom oxygen concentrations
around 0.1 — 0.4 ml/l. No hydrogen sulphide was detected in the area.

In the Eastern Gotland Basin, hydrogen sulphide was present from somewhere between
125 and 150 meters depth and deeper. However, the exact depth (within a 5 m resolution)
could not be determined due to limitations in number of sampling depths in combination with
presence of low oxygen levels already from 70 m depth.

In the Western Gotland Basin, severe oxygen deficiency was present from 60 — 70 meters,
and hydrogen sulphide was found from about 80 meters. The highest concentrations of
hydrogen sulphide were found in the Eastern Gotland Basin at station BY15 - Gotland Deep.
Since 2023, samples from this station have also been diluted before analysis, as it is
suspected that hydrogen sulphide levels are being underestimated.

Fluorescence measurements indicated high plankton activity in the upper 20 meters in the
northern and central parts of the Baltic Sea, particularly at stations BY10, BY20, and BY29,
with a pronounced fluorescence maximum at BY20 between 10 and 15 meters. In the
southern parts, the surface layer was more homogeneous, and fluorescence levels were
slightly lower. In the Western Gotland Basin, the highest fluorescence was observed
between 5 and 15 meters.
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Figure 1. Section showing oxygen concentration, salinity, and temperature from CTD and
MVP measurements, from the Skagerrak through the Kattegat and into the Baltic Sea
according to the map (bottom).



SMHI marine monitoring August 2025
DIN in the surface water (0-10 m)
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Figure 2. The concentration (umol/l) of inorganic nitrogen (DIN) in the surface water (0 — 10 m).
The mean value is based on data for the month at each station during the years 1991 — 2020.
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Phosphate in the surface water (0-10 m)
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Figure 3. The concentration (umol/l) of phosphate in the surface water (0 — 10 m). The mean value
is based on data for the month at each station during the years 1991 — 2020.
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Silicate in the surface water (0-10 m)
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Figure 4. The concentration (umol/l) of silicate in the surface water (0 — 10 m). The mean value is
based on data for the month at each station during the years 1991 — 2020.
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Figure 5. Dissolved oxygen concentration (ml/l) in the bottom water, approx. one meter above the
seafloor. Presence of hydrogen sulphide is shown as H2S. Note that the values have not been
compared to statistics as in similar figures and only circles are shown



SMHI marine monitoring August 2025
Temperature (CTD) in the surface water (0-10 m)
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Figure 6. The temperature in the surface water (0 — 10 m). The mean value is based on data for
the month at each station during the years 1991 — 2020.
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Salinity (CTD) in the surface water (0-10 m)

so'N| el 2 (e 48
e 1 = ~ 57 é o
453257 o j )
@24.85 3 3
58°N %m q}' ‘ -~ .665
292 2 r
&3 (1 3% ¢
57°N ~23.16 g ;
’ 03
219 .
2046. L741 ¢
BN| e eiiers ST @0 -
e { .66 74 X
b ©¢ 7.72 A e
2N a1y ™ AT68 ')
SN| ‘B e e @ ‘r.sz /
: } ™ fr— 0
7 4 N /
¥ - : ’._n-'cl:“: 2 - _f-
S4°N | Mean'is based on August data in each basin 0
N 1991-2020. *sta deviation.
9E H1°E 13°E 15°E 17°E 19°E 21°E

VYV <mean -1std* @ meanz*istd® A > mean +1std*

Figure 7. The salinity in the surface water (0 — 10 m). The mean value is based on data for the
month at each station during the years 1991 — 2020.



PARTICIPANTS

assurance

Name Role Organisation

Madeleine Nilsson Cruise leader and water SMHI
analysis

Ola Kalén CTD-operations and SMHI
water analysis

Helena Bjornberg CTD-operations and SMHI
water analysis

Johanna Linders Water sampling and SMHI
analysis

Amanda Nylund Water sampling and SMHI
analysis

Monica Lindner Nutrient analysis, quality SMHI

APPENDICES
- Track chart

- Table with stations, analysed parameters and number of sampling depths
- Monthly average plots for surface water

- Vertical profiles
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