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SUMMARY

The cruise in May, which is part of the Swedisharal marine monitoring program, covered the
Skagerrak, the Kattegat, the Sound, the Baltic &rapd the Gulf of Finland.

The sea surface temperature and salinity was nomadll sea areas, except the surface salinity that
was above normal in parts of the Skagerrak, irEtlsern Gotland Basin and in the Hano Bight.
The deep water in parts of the Baltic Proper shoeatperature and salinity above or high above
normal values.

The spring bloom had consumed the majority of titeients in the surface water but elevated
amounts of silicate were still present in the Skade the Kattegat and in large parts of the Baltic
Proper. Some plankton activity occurred in bothSkagerrak and the Kattegat as distinct
fluorescence maxima, but in the Baltic Proper tla@kton activity was more evenly distributed in
the surface layer down to 20 meters depth.

In the Western Gotland Basin unusual high conceatra of hydrogen sulphide, which is formed
during oxygen free conditions, was found in thepdeater. Oxygen free conditions, with hydrogen
sulphide present, were also found in the Eastetta@dBasin from 130 meters depth and in the
Western and Northern Gotland Basins and in the Gufinland from depth exceeding 80-90
meters. In the whole Baltic Proper and the GuFiodland oxygen deficiency (oxygen < 2ml/l) was
found from 65 - 75 meters depth

The analyzed plankton samples are presented sefberate algae repakigAware.

Next regular cruise is scheduled td"t017" of June.



RESULTS

The expedition was performed aboard the Finnisbaref vessel Aranda and started in Helsinki on
9" of May and ended in Helsinki on the™6f May. The winds were initially strong from therth-
east but then subsided to weak or moderate windmlyrfrom the north. The air temperature
varied between 7-10 °C and it was mostly clear erat

During the expedition additional sampling was perfed for analysis of DNA-barcoding for the
project ‘DNA-metabar coding of marine phytoplankton” supported by the Swedish Agency for
Marine and Water Management (SwWAM). The projectecsall national marine monitoring
stations in the open sea where plankton samplidgne.

At some stations, water samples and plankton samysee taken to measure selenium at EAWAG
in Switzerland (Swiss Federal Institute of Aqu&ence and Technology), we also took some
extra samples of plankton for Abo Akademi who meesIDNA.

In total 30 stations were visited and an overviéwhe stations and which parameters were
measured are summarized in the Appendix. In theéhdan Baltic Proper and in the Gulf of Finland
four stations were visited on behalf of the Finriistvironment Institute (SYKE). This sampling
effort is a part of the cooperation between SMH &YKE. At the Huvudskar ocean buoy a
reference CTD cast was taken. The station, Slagmdd not be visited by Aranda due to that the
Swedish defence does not grant Aranda permissicawuise it is a Finnish Government vessel. The
sampling at Slaggo was instead performed by SMpluseely with a leased small vessel from
Kristineberg's Marina Research Station. Data frbis $ampling, which was performed the same
week as Aranda'’s expedition, is included in thpore

Analysis of plankton samples is presented in tipausge plantkon report AlgAware which is
published on SMHI's website shortly after the exfieal
https://www.smhi.se/publikationer/publikationerf@pporter

This report is based on data that have passestajtiality control. When data are published at the
national oceanographic data centre some valuest iméyle changed after further quality controls
have been performed. Data from this cruise wilpbblished as soon as possible on the data
centre’s webpage, normally within a week afterdhase.

Data can be downloaded henétp://www.smhi.se/klimatdata/oceanografi/havsntgta(only
available in Swedish)

Skagerrak

The temperature and salinity in the surface watrewormal in the Skagerrak, the temperature was
just above 9 °C and the salinity varied from 22%gsu in the central Skagerrak. In the southern
part, at P2, and closest to the coast, at Slaggédlinity was higher than normal, 31 psu and 28
psu respectively. A weakly developed halocline wlaserved between 5 and 15 meters. The surface
layer temperature (0—10 m) had begun to increasewbat but a clear and sharp thermocline was
not noted.

The spring bloom had consumed most of the nutri@riise surface layer and there were low
concentrations of dissolved inorganic nitrogen (PéNd phosphate which is normal for this time of



year. However, the content of silicate in the autest Skagerrak was above normal, 2.1 pumol/l, and
at Slaggo the silicate content was lower than ngrén@ pmol/l. The concentration of DIN and
phosphate was around the detection limit (0.3 plraald 0.5 pmol/l, respectively). The silicate
content varied between 0.9 to 1.2 umol/l. Belowhhbocline, generally somewhat lower levels

than normal of nutrients were observed, excepttferstation closest to the coast, at A13, where the
levels were normal or just above normal. The sapmelitions were noted in April.

Oxygen concentrations were normal except at A1D (B6ters) where, as in April, the oxygen
concentration was lower than normal.

In the open Skagerrak, the fluorescence in theserayer was low but slightly deeper, just below
the halocline, between 15 and 25 meters, fluorescpaaks were noted. At SIaggo high plankton
activity was noted in the surface and a fluoreseqreak was seen at 10 meters depth. The Secchi
disk depth was 9 meters in the central parts oSttegerrak and 7 meters closer to the coast.

K attegat and the Sound

In the Kattegat, the surface water temperatureedaaround 9-10 °C, which is normal for the
season. The salinity in the surface layer varigd/&en 18 and 22 psu, and in the Sound 14 psu was
recorded. The halocline in the Kattegat was fousttvben 5—-20 meters depth and below the
salinity was about 33 psu and the temperature dareund 5-7 °C, which is warmer than normal.

In the Sound there was a strong halocline at 16xéters depth.

The nutrients, DIN and phosphate, in the surfacem@ere for the season normal with low
concentrations. Phosphate varied between 0.06¢07id/| and DIN 0.3 umol/l. The concentration
of silicate was higher than normal in the Katteyad varied between 2.7-5.0 umol/l. Below the
surface layer, in both the Kattegat and the Sotled¢concentrations of all nutrients were normal or
just below normal for the season.

The oxygen conditions in the bottom water were gaiod as the lowest recorded concentration was
5.0 ml/l at W Landskrona. At all stations in thettegat, fluorescence peaks were noted at about 10-
20 meters deep. At Fladen, the fluorescence peakauad between 15-20 meters depth. The
Secchi disk depth varied between 6-7 meters.

Baltic Proper and the Gulf of Finland

The temperature increase of the surface layermasdi in May and the temperature varied with
normal values between ~9°C in the Arkona Basin%6Gin the central Gulf of Finland. The
thermocline was found at about 20 meters depthbatalv, down to the halocline, colder "winter
water" was found. The temperature in the deep whetow the halocline, was higher or much
higher than normal at all visited stations.

The salinity of the surface layer varied betweek-8.1 psu, highest in the Arkona Basin and lowest
in the central Gulf of Finland. In the Arkona Basimd in the Eastern Gotland Basin, the salinity
was higher than normal, while it was lower thannmalrin the Hané Bight and in the Northern
Gotland Basin. In the Arkona Basin, the halocliegdn around 35 meters and in the Bornholm
Basin and in the Hano Bight from 50 to 55 metarghk other areas, the halocline was found at a
depth of about 60-70 meters. In the deep watersdheity, just like the temperature, was above or
much above what is normally measured. This is dolybdue to the recent inflows in 2018 to the



Baltic Sea that have been warm and with high gglippssibly as a result of last year's warm
summer.

DIN was consumed down to 30-50 meters in most@Baltic Proper, which is normal for the
season. The concentration of DIN in the surfacewats below the detection limit of 0.3 pumol/I.
The concentration of phosphate was generally nofonghe season except in the central parts of
the Eastern Gotland Basin where the concentrati@ns slightly higher than normal. Phosphate
levels varied between 0.2-0.4 umol/l with the lotesels in the Arkona Basin and the Eastern
Gotland Basin. The concentration of silicate ingheface water varied between 8.0 umol/l in the
Arkona Basin to 16.3 umol/l in the Northern Gotldakin. In the Eastern, Northern, Western
Gotland Basins, the Hano Bight and at the coastleels of silicate were above or much above
normal. Below the halocline, in the deep waterhbignutrient levels were noted than normal in the
Western Gotland Basin, the Bornholm Basin and énHlano Bight. In the Eastern and Northern
Gotland Basins, there was a layer with lower DIMaantrations around 80—-100 meters where there
were also low concentrations of oxygen. Higherriiscence was also measured at these depths.
This is probably due to bacterial activity in thager.

In the Bornholm Basin and the Hand Bight, oxygesefconditions were noted, or oxygen levels
very close to zero from 70-80 meters depth, anteamxygen deficiency (<2ml/l) already from
about 60 meters depth. In the other basins acyigeoxdeficiency was found from depths
exceeding ~ 70 meters depth. Hydrogen sulphidemessured in the Eastern, Western, Northern
Gotland basins and in the Gulf of Finland. In tlestern Gotland Basin, it was completely oxygen-
free (when hydrogen sulphide was formed) from 1&@ems at the Gotland depth (BY15) and from
90 meters in the Faré deep (BY20) and in the NontkBotland Basin. In the Western and Northern
Gotland Basins, it was completely oxygen-free fig@dn- 90 meters and the levels of hydrogen
sulphide in the deep water were much higher thamab In the central and outer parts of the Gulf
of Finland, acute oxygen deficiency was noted feodepth of 60 meters and completely oxygen-
free conditions from about 70 meters deep.

From the surface down to about 20 meters deep,fhigrescence was noted throughout the
investigated area, indicating a continued sprimgivl. The Secchi disk depth varied between 8 and
11 meters, deepest in the Eastern Gotland Basin.
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Figure 1. The concentration of DIN, phosphate alchte in the surface layer 0-10 meter. The
oxygen condition in the bottom water,$FHmeans hydrogen sulphide.
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Appendix
- Track chart

- Table of stations, sampled parameters and nuoflsampling depths
- Vertical profiles for regular monitoring stations

- Monthly average surface water plots for regulanitoring stations
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Vertical profiles BY20 FARODJ
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Vertical profiles BCS IlI-10
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