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SUMMARY

During the cruise, which is part of the Swedish pelagic surveillance program, the Skagerrak, the
Kattegat, the Sound and the southern parts of the Baltic Proper were visited. In the Baltic Proper,
nutrient mapping was carried out.

The warming of the surface water continued in all sea areas and was within the normal range at
most stations, the temperature in the surface water varied between 13—16 degrees, it was warmest in
the Kattegat and coldest in the Baltic Proper. The salinity of the surface water was above normal at
several stations in the Skagerrak and Kattegat but only at a few stations in the Baltic Proper.

The concentrations of nutrients in the surface water were generally low, as biological production
assimilate most of the nutrients into organic material during the summer. At the vast majority of
stations, the concentrations were within the normal range and for dissolved inorganic nitrogen, the
concentration was below the reporting limit at all but three stations. Phosphate concentrations were
highest in the southern Baltic Proper and lowest in the Skagerrak.

In the deep water in the Eastern and Western Gotland Basins, very high concentrations of

ammonium were measured, approximately twice as high as the average value for the period 1991—
2020.

The oxygen situation The Baltic Proper remains poor. Hydrogen sulphide was measured from 70—
80 m in the Eastern and Western Gotland Basins, in Bornholm Basin and Han6 Bight acute oxygen
deficiency was measured from 70 m. In the Eastern Gotland Basin there is a layer with low or
immeasurable levels of hydrogen sulphide between 80—130 m while in the Western Gotland Basin
it increases to high levels of hydrogen sulphide directly at 70 m.

SMHI's next cruise with R/V Svea is planned for 12th to 18th of July, starting in Lysekil and ending
in Lysekil.



RESULTS

The cruise was performed onboard R/V Svea and began in Stockholm on 13" June and ended in
Lysekil on 18" June.

The weather during the cruise was calm and mostly sunny. Throughout the week, the wind speed
was 6-8 m/s. The wind direction was westerly to north-westerly and the temperature was around 14
degrees at night to 17-19 degrees during the day.

Measurements with Svea's MVP (Moving Vessel Profiler) which is used to measure temperature,
salinity and oxygen profiles underway was run daytime (08-20) between stations and in the transect
across Slupsk furrow. About 200 profiles were collected.

Both the Ferrybox (continuous measurements at a depth of 4 meters) and Svea's both ADCPs
(current measurement) were running during the expedition. Water samples were also taken from the
ferrybox between 08-12 for analysis of chlorophyll to then be used to calibrate chlorophyll
fluorescence from the sensor on the ferry box with chlorophyll concentration analysed from water
samples. A shorter test of ADCP at Huvudskéar buoy was also performed to compare ADCP data
from Svea and ADCP data from the Huvudskér buoy. Within a research project (CABLE - Central
Baltic Circulation Experiment), an ADCP transect was carried out east of Gotska Sandon. The
purpose of the research project is to better understand the water exchange between the North and
East Gotland Basins.

A scientist from the research institute EAWAG in Switzerland participated during the cruise and
took water samples, in the surface water, at the fluorescence max and below the stratification, for
selenium on all the stations that were visited.

In addition to the regular sampling, extra phytoplankton samples were taken for Stockholm
University at two stations in the Skagerrak and one in the Kattegat. This is part of an ongoing
project ending in February 2023. During the trip, water samples were also taken from the ferrybox
for analysis of chlorophyll to then be used to calibrate chlorophyll fluorescence from the sensor on
the ferrybox with chlorophyll concentration analysed from water samples.

This report is based on data that has undergone an initial quality control. When additional quality
control has been performed, certain values may change. Data from this cruise is published as soon
as possible on the data host's website, this usually takes place within a week after the cruise has
ended. Some analyses are made after the cruise and are published later.

Data can be downloaded from SHARKweb here:
https://www.smhi.se/klimatdataZoceanografi/havsmiljodata

The Skagerrak

The warming of the surface water had continued since the last expedition and varied between 14—
16°C, warmest by the coast, the surface temperature was within the normal range at all stations. The
salinity of the surface water was about 30 psu in the open sea and a little lower, 27 psu at the station
Sldggd closest to the coast. The salinity was slightly above normal at a few stations and otherwise
normal. There was a well-mixed surface layer down to between 5—-10 m, shallowest at the



westernmost station A17. At station P2 on the border between the Skagerrak and the Kattegat, the
stratification in the surface was very weak and the surface temperature in the very top layer (0-5 m)
was approximately one degree lower than at the other stations. At P2 there was instead a deeper
halocline, at about 40 m.

The concentrations of nutrients in the surface water have been low since April when biological
production consumed most of the available nutrients above the halocline. Below the halocline,
however, there were increasing levels of nutrients. In the upper part of the deep water, around 20 m,
the concentration of most nutrients was slightly above normal at all stations in the A-transect down
to around 70—100 m. The content of dissolved inorganic nitrogen in the surface water (DIN), was
below the reporting limit, just like in May, except at station P2 where the concentration had
increased slightly to 0.3 pmol/l, which is above normal. At the coastal station Sldggd, the
concentration of DIN had instead decreased since May and was now below the reporting limit. The
concentrations of phosphate and silicate were normal for the season, about 0.04 pmol/l and 0.5-1.1
umol/l, respectively. Only at the westernmost station, A17, was the silicate content slightly above
normal.

The oxygen situation in the bottom water was good at the open sea stations with concentrations
around 6 ml/l. At the coastal station Slaggo, the concentration was lower, just below 4 ml/l, which
is the limit for oxygen deficiency. This is normal for this station during summer and fall.

Chlorophyll fluorescence measurements with CTD showed a lower plankton activity than in the
Kattegat and the Baltic Proper, but with peaks in the fluorescence in the upper part of the halocline.
At station A13 there were also peaks in the fluorescence at 60 and 80 m depth. No Secchi depth
could be measured in the Skagerrak as the waves were too high to give fair values with the
measurement method.

The Kattegat and the Sound

The temperature in the Kattegat's surface water was normal for the month, around 15 degrees,
which is about two degrees warmer than last month. In the Kattegat, thermocline and halocline
coincided at all stations. There was a well-mixed surface layer down to a depth of about 5 m and
then another sharp halocline at a depth of about 15 m where the salinity increased and the
temperature dropped rapidly. The salinity of the surface water varied from 18 psu in the Sound (W
Landskrona) to 27 psu at the station Fladen and was above normal, with the exception of the station
N14 Falkenberg. Below the stratification at a depth of 15 m, both temperature and salinity were
normal at all stations.

In the surface water, the concentration of all nutrients had decreased slightly since last month and
was within the normal range. Only at station W Landskrona in the Sound was the concentration of
phosphate and silicate lower than normal, which is related to the high salinity which shows that the
water in the strait originates from the Kattegat where the salinity is higher and the concentration of
nutrients is lower than in the Baltic Proper. In the deep water, below the stratification, the
concentration of nutrients was normal at all stations except Anholt E where the concentrations of
phosphate and silicate were slightly above normal.

No oxygen deficiency was found in the Kattegat, the oxygen concentration in the bottom water was
within the normal range at all stations and varied between 4.6-5.4 ml/I.



CTD measurements of chlorophyll fluorescence indicated lower plankton activity than in the Baltic
Proper, and it was only at station W Landskrona in the Sound that there was a clear peak in
chlorophyll fluorescence at about 17m, which coincided with the depth of the halocline. The Secchi
depth was 9-10 meters.

The Baltic Proper

The surface water in the Baltic Proper was about 5 degrees warmer compared to May and was now
between 13-15 degrees, which is normal for the month or just above normal at some stations. The
salinity in the surface water varied between 6—8 psu and was also normal for the month, except at
the stations BY 15 Gotland deep, BCS 11I-10 and BY4 where the salinity was slightly above normal.
The thermocline was about 10 m deep in the Eastern and Western Gotland Basin and a little deeper
15-20 m in the Bornholm Basin, Han6 Bight and the Arkona Basin. Below the thermocline, the
temperature decreased to about 4 degrees and then increased below the permanent halocline at 60 m
to about 10 degrees. The temperature below the halocline was above normal (average for the period
1991-2020) in the Eastern and Western Gotland Basins and normal in the southern Baltic Proper.

The concentration of nutrients in the form of DIN (dissolved inorganic nitrogen) in the surface
water was below the detection limit at all stations, which is normal during the summer when
plankton take up readily available nitrogen. In the deep water in the Eastern and Western Gotland
Basins, the concentration of DIN was well above normal at depths where hydrogen sulphide was
present. Especially in the Western Gotland Basin, the content of ammonium was about twice as
high as the mean value for the period 1991-2020.

The concentration of phosphate had decreased since May, it was still at levels above the reporting
limit, but normal for the month. The concentration was lowest in the Eastern and Western Gotland
Basins, about 0.1 umol/l and highest in the southern Baltic Proper, about 0.2 pmol/l.

The silicate concentration in the surface water had decreased slightly since last month and varied
between 8—14 pmol/l, lowest at station BY29 in the northern Baltic Proper and highest at station
BY38 in Western Gotland Basin.

As usual, the oxygen situation was very poor in most of the Baltic Proper, only in the Arkona Basin,
which is the shallowest basin with a bottom depth of just over 45 m, the bottom water was well
oxygenated. In Hano Bight and the Bornholm Basin, acute oxygen deficiency (<2ml O2/1) was
found at a depth of 70 m and hydrogen sulphide was measured in the bottom water.

In the Western Gotland Basin, anoxic conditions were found already at a depth of 70 m at the
southern one (BY38) of the two visited stations and very low oxygen concentration at the same
depth at the northern one (BY32). In the Eastern Gotland Basin, hydrogen sulphide was measured
from 80 m, but the concentrations were low or below the detection limit down to about 125 m depth
in. Below a depth of 125 m, the hydrogen sulphide concentration increased rapidly to very high
levels. Due to the very high levels, extra samples were taken for later analysis and dilution at the
station BY 15 to investigate whether the levels are outside the measuring range for the method used.

Fluorescence measurements from the CTD indicated plankton activity at all stations with one or
more peaks around the depth of the thermocline. At several of the peaks, extra samples were taken
for analysis of phytoplankton. The Secchi depth was 5-8 m.



More information about the algal situation can be found in the Algaware report for June:
https://www.smhi.se/publikationer/publikationer/algrapporter



Oxygen, SBE 43 [ml/l], WS = 2

Kattegat W

Bornholm Basin

100 ~

200 —

Pressure, Digiquartz [db]

Western Gotland Basin

Section Distance [km] Salinity, Practical [PSU]

Kattegat

100
Bornholm Basin

200 -

Pressure, Digiquartz [db]

Western Gotland Basin
300

Section Distance [km] Temperature [ITS-90, deg C]

er'ﬁ’"

Kattegat

100

Bornholm Basin

Hand Basin

Pressure, Digiquartz [db]

Western Gotland Basin

Section Distance [km]

Figure 1. Transect showing CTD and MVP measurements of dissolved oxygen, salinity and
temperature from Skagerrak, Kattegat, the Sound and to the Bornholm Basin. Data from major parts
of the Baltic Proper is missing.



SMHI marine monitoring June 2022
DIN in the surface water (0-10 m)
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Figure 2. Concentration of dissolved inorganic nitrogen in the surface water (0-10m).

SMHI marine monitoring June 2022
Phosphate in the surface water (0-10 m)

1 J'.'-':V
£ny
i
59°N L (" [ .
._-' ;, > e 0 5d
Jrese; R
° 1 b B
58°N o @ - ®
I‘l.. ':.
senf /1 O i@y
e O @)

R e Peres | umoln
Ya il 2o g 420
vl . @ ® ® p25

55°N :"3'.-. H oo @0 - /020

AL : N 015
¥ - . ’:""‘(.-_ N . ..‘/ 010

54°N | . - 005

| ¥ > (‘
s ’ 0.00
9°F 11°E 13°E 15°E 17°E 19°E 21°E

¥ < mean -1std* O mean *1std*

Figure 3. Concentration of phosphate in the surface water (0-10m).
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SMHI marine monitoring June 2022
Silicate in the surface water (0-10 m)

1 ,"‘-
£iny
o 1y o
59°N 4 N ® iy
° %) 3 .
58°N roX <& O < @
‘l -
o A% y O
57°N : O(') Y
- O _‘ ‘
56°N <3 e W y — umol
Xl e e o f
‘l } . . . '.12
S5°N| “& " Fox @ @ - /.1
. & N fi 8
i 7 i - ' A 6
54°N ! - - 4
P~ sl 2
\“— » ' n
9°E 11°E 13°E 15°E 17°E 19°E 21°E
¥ < mean -1std* O mean *1std* /A = mean +1std*

Figure 4. Concentration of silicate in the surface water (0-10m).
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Figure 5. Oxygen concentration in the bottom water.



SMHI marine monitoring June 2022
Temperature (CTD) in the surface water (0-10 m)
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Figure 6. Temperature in the surface water (0-10m).

SMHI marine monitoring June 2022
Salinity (CTD) in the surface water (0-10 m)
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Figure 7. Salinity in the surface water (0-10m).
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Figure 8. Surface water temperature (left) and salinity (right) from the ferrybox on Svea. Data has

only undergone a rough quality control.
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APPENDICES

- Track chart

- Table over stations, sampled parameters and number of sampling depths

- Vertical profiles for regular monitoring stations

- Monthly average surface water plots for regular monitoring stations
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