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SUMMARY

The August expedition in the regular Swedish naiionarine monitoring programme covered the
Skagerrak, the Kattegat, the Sound and the Baltipd?. This report is based on data that only have
undergone a first quality control. When data arelished at the data host some values might have
changed after further quality controls have beefopmed.

The temperature in the surface water was normahfoseason and varied between 16 and 18 °C.
The salinity in the surface waters on the westtc@as normal, in the southwestern parts of the
Baltic Proper it was slightly above normal and saoin&t below normal in the northern parts of the
Eastern Gotland Basin. There were salinity steaifons at around 10 to 20 meters in the Kattegat
and near the coast in the Skagerrak, the therneoelined in strength and depth but was usually
found between 30 to 60 meters.

Nutrients, in the form of phosphate and inorgariogen (nitrite, nitrate and ammonia) were
depleted in the surface waters in the entire suaveg. Not until below the halocline the nutrient
concentrations increased. The concentration aiadéiat the surface was normal or just above
normal at a few stations.

Acute hypoxia (dissolved £< 2 ml/l) was found from around 70 meters in thére Baltic Proper.
Hydrogen sulfide was only found close to the bottatil50 and 175 meters depth, at BY20 Faro
deep and at the bottom, 235 meters, at BY15 Gotlaeg, and also from 80 meters and below in
the Western Gotland Basin.

Next regular cruise is scheduled to start 12thegft&mber.
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The expedition was conducted aboard the Finnigkareb Vessel Aranda. It started in Helsinki the
22" of August and ended in the same port on tH& 29

RESULTS

Throughout the expedition there were weak southeirtgls, somewhat stronger in Kattegat and
Skagerrak.

During the expedition some extra zooplankton samplere taken at the stations BY15, BY5, BY2,
Anholt E and Slaggo on behalf of Umea Universityftdure analysis of mercury.

Extra phytoplankton samples were taken at BY2, B¥%15, Ref M1V1 and Han6bukten for
researchers at the University of Gdansk, who wilestigate occurrences of the algae toxin
nodularin.

The ordinary CTD of SMHI could not be used duecichhical errors, however the CTD from FMI
(Finnish Meteorological Institute) aboard Arandaldabe utilized during the expedition instead.

The Skagerrak

The temperature in the surface water was normdah®season and varied between 17 and 18 °C.
The surface salinity was also normal for the seasetween 25 and 27 psu closest to the coast and
around 30 psu offshore. Closest to the coast thasea weak halocline at around 10 meters, further
offshore there was no obvious stratification inrsgl. The thermocline was found between 40 and
60 meters.

All nutrient concentrations were very low in thefage layers of the entire area, which is normal
for the season. Phosphate concentrations variesh@é@.08 pmol/l, nitrite, nitrate and ammonia
concentrations were all under the limit of quanétion (<0.02 pmol/l, <0.10 pmol/l and <0.2
pnmol/l respectively). Silicate concentrations wareund 2 pmol/l, which is normal or slightly
above. Nutrient levels increased first at arounan&@ers and further below the thermocline. At the
uttermost stations, A17 and A15, higher concemtnatiof nutrients and lower oxygen levels were
found at around 30 meters, which indicates biolalgiecomposition that consumes oxygen and
releases inorganic nutrients

The fluorescence peaked at 10 to 20 meters afiilbiss except at A17, where the fluorescence was
quite low overall with the highest values at thfate. At SIaggo there was a very large peak at 20
meters.

The bottom water was well oxygenated in the whodaawhich is normal.

The K attegat and the Sound

The surface temperatures were normal for the seasonnd 18 °C. The surface salinity was also
normal in the Kattegat, but somewhat lower tharaye for the season in the Sound down to 10
meters, around 9 psu. At N14 Falkenberg the sudalieity was 16 psu and at the rest of the
stations in Kattegat 20-22 psu. There was a haleclalinity stratification, in the area at arol@d
to 20 meters. The thermocline was relatively wetaddlastations with declining temperatures
somewhere between 10 to 50 meters, the strongediegt was found around 30 meters except in
the Sound where halocline and a weak thermoclitie dould be found at 12 meters.



All nutrient concentrations in the surface layereveery low, which is normal during the summer.
Phosphate concentrations varied between 0.06-0rid)/|l inorganic nitrogen factions nitrite,

nitrate and ammonia were all under the limit ofgjifecation (<0.02 pmol/l, <0.10 pmol/l and <0.2
umol/l respectively) except at N14 Falkenberg whevels of nitrite were around 0.1 pmol/l.
Silicate varied between 1-2 pmol/l in Kattegat gptamn N14 Falkenberg where the concentration in
the surface was 5.1 pmol/l, which is higher tharmrad. In the Sound the silicate concentration was
just over 8 umol/l, which is normal for the seasbine concentration of nutrients starts to increase
around 25-30 meters and below, just under the haéavith values typical for the season.

Concentrations of dissolved oxygen were generallparmal levels, somewhat lower than normal
between 30 and 60 meters at Fladen, and below B&sregt the Sound with values around 2 ml/I,
which is when acute hypoxia starts. A peak in fasgence was observed at Fladen at around 20
meters. No obvious peaks were seen at the oth@rstajust somewhat higher values existed above
or around the pycnocline.

The Baltic Proper

The temperature in the surface waters was generatipal for the month and varied between 16-18
°C, warmest in the southwestern parts of the BBltaper and coldest in the Eastern Gotland Basin,
where temperatures were slightly below averagdageisalinity varied between 6 to just above 8
psu, just above normal in the southwestern padssamewhat below normal in northern parts of
the Eastern Gotland Basin.

The halocline in the Baltic Proper could be founouad 60 meters, except in the Arkona Basin
where it was situated at around 30-35 meters. Adeleloped summer thermocline was present at
20-25 meters except in the Arkona Basin. Thereptratures were as high as 15 °C even at the
bottom, at over 40 meters.

Nitrite concentrations in the upper layer were ah0.02-0.03 pmol/l, nitrate and ammonia
concentrations were under the limit of quantifioatat <0.10 and <0.20 pmol/l respectively.
Concentrations of phosphate in the surface wenmaldior the summer, about 0.10 pmol/l. Silicate
concentrations were higher than normal in the eagtarts, varying between 11 and 13 pmol/l,
whereas in the western parts, the concentrations typical for the season at around 9 pumol/l. The
nutrient concentrations increased below the haleah the entire area, but with lower
concentrations than normal in the northeast at BYGatland deep and BY20 Faro6 deep.

There was a sharp transition between the oxic aogialayer which started at around 80 meters in
the Western Gotland Basin, at both BY32 Norrkoplegp and BY38 Karlsd deep acute hypoxia
appeared already at 70 meters and hydrogen s{aic conditions) from 80 meters and below.
Oxygen levels below 2ml/l, acute hypoxia, were d&samd in the Eastern Gotland basin from 70
meters and below. Hydrogen sulfide however, wag fnind at the northernmost station, BY20
Faro deep, at 150 and 175 meters. Acute hypoxiaaisasobserved at Hanobukten from about 60
meters and below, and in the Bornholm Basin frost pelow 70 meters. These are similar
conditions that were measured in June, but somewtiete in the Western Gotland Basin.

Measurements of fluorescence indicate biologicavi&g in the surface layer in the entire Baltic
Proper with peaks around 0-10 meters. Planktonavagany places visible by naked eye, especially
at BY1 where plankton where lumped together resgmlidrge snowflakes. Surface accumulations
of plankton could be seen in the Hand Bay andenBbrnholm Basin.
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Figure 1. Transect showing oxygen and salinityugtothe Baltic Proper, from the Sound to the
Eastern Gotland Basin.
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Bottom water oxygen concentration (mi/I)
Country: Finland

Ship: Aranda

Date: 20160822 - 20160829

Series: 0449 — 0472
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STATION BY20 FARODJ SURFACE WATER (0-10m)

Annual Cycles
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Vertical profiles BY20 FARODJ
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STATION BY15 GOTLANDSDJ SURFACE WATER (0-10m)

Annual Cycles
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Vertical profiles BY15 GOTLANDSDJ

—— Mean 2001-2015
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STATION BY10 SURFACE WATER (0-10m)

Annual Cycles

—— Mean 2001-2015 St.Dev. e 2016
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Vertical profiles BY10

August
—— Mean 2001-2015 St.Dev. ® 2016-08-23
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STATION BCS III-10 SURFACE WATER (0-10m)

Annual Cycles

—— Mean 2001-2015 St.Dev. ® 2016
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Vertical profiles BCS IlI-10

August
—— Mean 2001-2015 St.Dev. e 2016-08-24
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STATION BY5 BORNHOLMSDJ SURFACE WATER (0-10m)

Annual Cycles
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Vertical profiles BY5 BORNHOLMSDJ

—— Mean 2001-2015
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STATION BY4 CHRISTIANSO SURFACE WATER (0-10m)

Annual Cycles

—— Mean 2001-2015 St.Dev. ® 2016
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Vertical profiles BY4 CHRISTIANSO

August
—— Mean 2001-2015 St.Dev. e 2016-08-24
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STATION BY2 ARKONA SURFACE WATER (0-10m)
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Annual Cycles
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Vertical profiles BY38 KARLSODJ
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STATION BY32 NORRKOPINGSDJ SURFACE WATER (0-10m)

Annual Cycles
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