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SUMMARY

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

The surface water temperature was generally normal in all sea areas and had increased
slightly since the July expedition. The salinity in the surface water was generally within the
normal range in all areas.

Surface water phosphate concentrations were normal for the month at most stations and
had decreased since July, in both the Western Sea and the Baltic Proper. Dissolved
inorganic nitrogen was low (at the limit of quantification) in all sea areas. Silicate
concentrations were normal for the month except in the Baltic Proper where they were
higher than normal with the exception of the Arkona Basin.

The oxygen situation in the Skagerrak was good, no oxygen deficiency was measured. In
the Kattegat and the Sound, the oxygen concentration was lower but no oxygen deficiency
was measured (< 4 ml/l). In Arkona, the Bornholm Basin and Hano Bight, there was
oxygen deficiency in the bottom water at all stations, below 4 ml/l. In the Baltic Proper,
hydrogen sulfide was measured in the bottom water at all stations except BSC-IIl 10 and
the southern tip of Oland. In the Eastern Gotland deep there is an intermediate layer
where the water is oxygen-free but hydrogen sulphide can be measured. The thickness of
this layer has increased and now extends between 90-140 m. At other stations north and
west of the deep hole of the Eastern Gotland Basin, hydrogen sulphide is found from about
70-80 m down to the bottom and oxygen deficiency from 60-70 m depth.

Chlorophyll fluorescence was relatively high in the surface water and there were sharp and
high peaks at several stations in connection with the stratification. In the Arkona basin, a
strong bloom of cyanobacteria was underway at the time of sampling the stations there.

SMHI’s next regular cruise with R/V Svea is planned for 8-13 September, starting in
Lysekil and ending in Kalmar. Before that SMHI will participate in the IBTS Q3 fisheries
expedition 15-28 August, run by the department of Aquatic Resources at the Swedish
University of Agricultural Sciences (SLU Aqua).



CRUISE OVERVIEW

The cruise was carried out on board R/V Svea, starting in Lysekil on 6 August and ending
in Lysekil on 13 August.

The expedition began with strong southwesterly winds (12-18 m/s) and sampling with the
large nets for gelatinous plankton (WP3) and zooplankton (WP2) was cancelled at station
A17 in the outer Skagerrak. The wind subsided during the second day of the expedition,
and the rest of the expedition continued with moderate winds and mostly sunny weather.
During the last day of the expedition, the weather was clear and calm. A strong bloom of
cyanobacteria was then passed in the Arkona basin on the way back to Lysekil (front
picture).

At Ostergarnsholm, a sensor for Uppsala University was replaced. The purpose of the
sensor is to measure partial pressure of carbon dioxide within ICOS — Integrated Carbon
Observation System — a European research infrastructure to quantify and understand the
greenhouse gas balance of the European continent and adjacent regions (www.icos-
sweden.se/). A reference CTD profile was also taken at this site. Additional reference CTD
casts were conducted in the southern Kattegat at a bottom-mounted measurement system
(P22), at Flinten 7 in the Sound and at the Huvudskar buoy.

Svea's instrument for measuring profiles under way (MVP) was recovered in the Bornholm
Basin using Svea's ROV (Remote Operated Vehicle) and is expected to be back in service
in September. The recovery was carried out with the help of personnel from the University
of Gothenburg, Tjarné Marine Biological Research Station. The personnel were picked up
in Karlskrona and dropped off in Malmd the next day. The instrument could be quickly
located on the bottom as its position was known. The recovery went as planned, but was a
bit complicated as the bottom where it was located was very soft and sediment was easily
stirred up by the ROV's propellers. The recovery, which was carried out in Danish waters,
took about three hours.

Measurements of eDNA/barcoding have been part of the monitoring programme since
February this year, and surface water samples are filtered at four stations: BY31, BYS5,
Anholt E, and A17. The ferrybox system, which continuously measures a range of
oceanographic parameters in surface waters, was operated throughout the entire cruise.
Reference samples for chlorophyll-a were taken daily between 08:00-12:00 and referece
samples for pH and alkalinity were taken three times in the Skagerrak between stations
Slaggd and P2. The ADCP was also operated continuously.

This report is based on data that have undergone initial quality control and have been
compared with monthly averages for the period 1991-2020. Further quality checks may
lead to adjustments. Reported values are rounded to one decimal place and may therefore
differ slightly from published data. Data are typically made available within about one week
after the expedition. Some analyses are conducted afterward and are published later.

More information about our data hosting service and to download data:
https://www.smhi.se/data/oceanografi/datavardskap-oceanografi-och-marinbiologi




For more information on the algal situation, see the AlgAware report:
https://www.smhi.se/publikationer/publikationer/algrapporter




RESULTS
Skagerrak

The surface water temperature was normal to below normal and was around 17 degrees in
the open sea (A section and station P2) and approx. one degree warmer at Slaggd at the
mouth of the Gullmars fjord.

Stratification separated a well-mixed surface layer from the deep water and was found at a
depth of 15 meters except at stations A13 and Slaggod where the surface layer only
extended to a depth of five meters. Below the well-mixed surface layer, the salinity
increased while the temperature decreased with increasing depth. In the deep water, the
salinity was about 35 psu and the temperature about 8.5 degrees.

Nutrient concentrations in surface waters were generally normal. Dissolved inorganic
nitrogen was below the limit of quantification at all stations, while there were measurable
levels of phosphate (0.02-0.17 pmol/l). Station P2 outside Marstrand deviated from the
other stations with above-normal concentrations of both phosphate (0.17 umol/l) and
silicate (2.2 umol/l) in the surface water. At the stations in the A-transect, there were
concentrations of ammonium and/or nitrate that were above normal just below the
stratification and peaks of chlorophyll fluorescence was noted there. At station P2, the
concentration of ammonium was above normal in the deep water.

The oxygen situation in the bottom water was good at all stations in Skagerrak, normal
values for the season were measured with concentrations between 5.7-6.2 ml/l. At the
coastal station Slaggo, where the concentration in July was about 3.2 ml/l closest to the
bottom, the concentration had now increased slightly to 3.9 ml/l, which corresponded to an
oxygen saturation of only 60%.

Chlorophyll fluorescence, which is an indicator of plankton activity and is measured using
a sensor mounted on the CTD". Below the stratification, there were one or more peaks in
chlorophyll fluorescence and there was also an increase in oxygen concentration and the
water was supersaturated with oxygen, which clearly shows a lot of plankton activity.
Plankton activity was lowest closest to the coast and higher further west.

Kattegat and The Sound

The temperature was normal for the month, 18.1-18.6°C in the surface water. The salinity
varied around 18-26 psu in the Kattegat and 9-13 psu in the Sound. The surface water in
the Kattegat was well mixed down to 5-10 m where the salinity increased and the
temperature decreased. In the Sound, at the stations W Landskrona and Flinten 7, the
water flowed out of the Baltic Sea at the surface, hence the low salinity. At five meters
there was a sharp halocline where the salinity increased to 25 psu at the bottom.

Dissolved inorganic nitrogen in the surface water was below the limit of quantification,
which is normal in August. Phosphate, which is also used by plants as a nutrient, was
about 0.2 ymol/l in the surface water at de Fladen which is above normal, at the other

" CTD ir ett profilerande mitinstrument och stir for Conductivity, Temperature, Depth. SMHI:s CTD ir dven
bestyckad med sensorer som méter syre och fluorescens bland annat.



stations and in the Sound the concentration was around 0.1 pmol/l which is normal for
Kattegat but below normal for the Sound. The concentration of silicate varied between 1.0-
2.2 in Kattegat and was 8.4 in the Sound. Just like phosphate, silicate was above normal
at Fladen and normal at the other stations.

The oxygen levels in the Kattegat bottom water were normal for the month, between 4.1-
5.8 ml/l. The lower concentrations were measured in the southern Kattegat and the Sound
and these levels are close to the limit for oxygen deficiency which is usually set at <4 ml/I.

The chlorophyll fluorescence was relatively high in connection with the stratification, but
with less defined peaks than in Skagerrak.

Baltic Proper

The temperature in the surface layer varied between 17-18 degrees, except at the
southern tip of Oland (BY39) where it was colder due to upwelling, 15 degrees. The
salinity in the surface water varied between 6-8 and was normal to slightly above normal
for the month. The summer-warm surface water extended down to 15-20 m where the
temperature quickly decreased to about 4 degrees, and then increased slightly below the
halocline where the temperature was higher than normal at most stations in the deep
basins around Gotland. The halocline, was between 70-80 m, slightly shallower in the
Bornholm Basin 50-60 m.

The concentration of phosphate in the surface water had decreased since July and now
varied between 0.03-0.11 uymol/l and was within normal for the month. Only station BY39
at the southern tip of Oland deviated from this with phosphate around 0.27 umol/l in the
surface water. The concentration of dissolved inorganic nitrogen remained at very low
levels at or near the limit of quantification. Station BY5 in the Bornholm Basin deviated
where ammonium was measured in the entire water column with a concentration of about
0.3 umol/l in the surface water. The concentration of silicate in the surface water was
above normal at all stations and varied between 13-15 pmol/l. Higher concentrations of
nutrients than normal were measured in the deeper water, particularly near the bottom at
all stations in the Eastern and Western Gotland Basins.

In the Arkona Basin and Hand Bay there was oxygen deficiency in the bottom water, 3-4
ml/l, and in the Bornholm basin there was an acute oxygen deficiency in the bottom water,
2 ml/l. At the southernmost station in the Eastern Gotland Basin (BCS-IIl 10), the oxygen
concentration decreased to below 2 ml/l just below the halocline and then increased to
around 4 ml/l at the bottom. Even further north in the Eastern Gotland Basin, the oxygen
decreased just below the halocline at 80 m and then increased slightly again. At the
Gotland deep (BY15), hydrogen sulphide was found at 80 m and then replaced by very low
oxygen concentrations and hydrogen sulphide was not measured again until 140 m.
Throughout the year, there has been a layer down to about 125-130 m where it has been
oxygen-free with unmeasurable concentrations of hydrogen sulphide, this layer has now
become about 10 m deeper. Hydrogen sulphide concentrations below 140 m increased
rapidly. At the stations north and west of Gotland, hydrogen sulphide was measured from



70-80 m depth and then increased with depth. Hydrogen sulphide concentrations are still
highest in the Eastern Gotland Basin.

Fluorescence measurements from the CTD showed biological activity in the Baltic Proper
in the surface layer down to the thermocline. The highest activity was noted at stations
Handbukten, Farddjupet and BY29. During the passage through the Arkona Basin on 12
August, an intense bloom of cyanobacteria was in progress, visible both on satellite
images and from the boat in large areas. At station BY2, large numbers of gelatinous
plankton (common jelly, Aurelia aurita) also occurred.
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Figure 1. Cross section showing chlorophyll fluorescence, oxygen concentration, salinity and temperature
from measurements with CTD and MVP, from Skagerrak to the Eastern Gotland Basin and further into the
Western Gotland Basin.



SMHI marine monitoring August 2026
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.



SMHI marine monitoring August 2026
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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Oxygen in the bottom water
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Figure 5. Dissolved oxygen concentration (ml/l) in the bottom water, approx. one metre 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 (containing surface data) 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 — 10 m). The mean value is based on data for the month at
each station during the years 1991 — 2020.

SMHI marine monitoring August 2026
Salinity (CTD) in the surface water (0-10 m)
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Figure 7. 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.
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