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SUMMARY

The February cruise, which is part of the Swedgtonal marine monitoring program, covered the
Skagerrak, the Kattegat, the Sound and the Baltipd?. In the Baltic Proper winter mapping of
nutrients was performed.

In the northern and westerns parts of the BaltapPr there was hydrogen sulfide from 80 m depth
to the bottom. In the Eastern Gotland Basin fronilB¥and to the south there were traces of a
smaller inflow with warmer water than the ambiertter and low concentrations of oxygen (<0.5
ml/l) at around 100-115 m. From the station BY9ipéala and south of this there was no hydrogen
sulphide. At BCS IlI-10 in the south-east there wasydrogen sulfide but the oxygen was below
the reporting limit (<0.1ml/l). In the Bornholm basand Hano bay it was oxic down to the bottom
but with concentrations <2ml/l from 80 m depth. fidheras no oxygen deficiency in the Arkona
basin where the oxygen concentration was >4mtthéwhole profile.

In Kattegat the nutrient concentrations were unilsi@aw, as they were already in January. The
concentrations were not as low in Skagerrak, bbbl sea areas the phytoplankton production
seemed to have started, which is earlier than noiftha winter mapping of nutrients in the Baltic
Proper showed that the concentration of silicdéedurface water (0-10 m) was above normal in
almost the whole sea area. The concentrationssebliied inorganic nitrogen and phosphorus were
lower than normal in the southern parts of theiB&toper, similarly to the Kattegat.

The sea surface water temperature was between 2ebdest in the northern parts of the Baltic
Proper and warmest in the Skagerrak, The sea sudatperature was slightly above normal at the
stations in the Eastern Gotland Basin, the Souddaa®2 in Skagerrak, The sea surface salinity
was slightly higher than normal in parts of thetBas Gotland Basin, the Sound and the Skagerrak.
In the Skagerrak and the Kattegat the haloclineavasound 10-20 m depth with colder winter
water on the surface. In the Baltic Proper the ¢clade was at 60 m, as normal.

Next regular cruise is scheduled to 14:e — 21:e&lmar



RESULTS

The expedition was conducted aboard the Finnistareb vessel Aranda and started in Helsinki on
February 15th and ended in the same port on Fgb2éan. The weather was warm for the tie of
year, with temperatures above zero almost the wégdedition, some days with sunny weather at
the end but mostly clouded. Winds were mostly weak.

In total 42 stations were visited of which 17 wetgrient mapping stations in the Baltic Proper. An
overview of stations and which parameters were aredsand is summarized in the Appendix.

During the expedition additional sampling was perfed for analysis of DNA-barcoding for the
project ‘DNA-metabarcoding 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 plankon samplidgne.

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
center's webpage, normally within a week afterdhase.

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

Skagerrak

Temperature and salinity in the surface watersQ(@) was normal in the Skagerrak, except at P2
where the salinity and temperature was slightljharghan normal (4[5 and around 32 psu). There
was a sharp halocline at around 10 m at A17 and At1A14 the halocline was deeper at18-22 m
and at A13 it was divided in two with an upper ltditee at 6 m and a lower at ca 16 m. The
shallowest layer was winter water with lower tengpere at 4.0-4.51 while the water below the
halocline was warmer (ca 5:7, coldest at the stations closest to the coast.sHfinity in the
surface (0-10 m) was ca 32 and 34-35 psu in thentmtiow the halocline. The sea surface
temperature (0-10 m) was ca4and 6-7C] below the halocline at the westernmost statiowk an
lower, 577, at P2 and A13 closer to the coast.

Generally, the nutrient profiles followed the hdioe with slightly lower concentrations above the
halocline than below. But the profile at A15 diffewith lower concentrations of inorganic
dissolved nitrogen (DIN) below the halocline thdmoze. This is associated with deviating low
concentration for DIN in general in the deep watdrthe coastal stations, phosphate (0.4-0.5
pnmol/l) and silicon (3.3-3.5 pmol/l) are unusuddiw in the deep water, while the concentrations in
the deep water are normal at the westernmost s$atfil6 and A17). The concentrations of all
nutrients in the surface water (0-10 m) are norf@#\ 4.4-5.7 umol/l, phosphate ~0.4 pmol/l and
silicon 3.2-4.3 umol/l). The oxygen concentratians normal except at P2 where they are slightly
below normal. This due to the somewhat higher teatpees than normal, which means that less
oxygen can be dissolved in the water.

No fluorescence peaks were measured at the statiding Skagerrak, but the relatively low
concentrations of nutrients in the surface watdicate that the production of phytoplankton has
already started.



K attegatt and the Sound

The day before the measurements were made in Akoth&ornholm, westerly winds blew and the
water level north of the strait was higher thantsai the strait and there was a strong southern
current at the passage north (February 20). Iisthend (station W Landskrona) there was unusually
high salinity (20.41), which is also in line withet strong current towards the Baltic with watenfro
the Kattegat. The temperature at W Landskrona Vigtstly above normal for the month (4.16°C).

In the Kattegat, the temperature and salinity efstrface water were normal for the month (20.7-
23.5 psu and 3.2-35 respectively).

In the sound, the surface water was well mixed doaswt2 m where there was a sharp halocline that
separated a sweeter and colder surface layer frdeeper warmer and saltier layer. At the stations
in the Kattegat, the halocline was less sharp tartkesl at about 10 m and continued down to about
25 m where the salinity became more constant &53dsu (as Skagerrak's deep water).

The concentration of nutrients in the surface wgetO m) was generally low, especially for
phosphate and silica. Phosphate was below norntaéisurface water at all stations (0.1-0.4
pmol/l). DIN was below normal in the surface wateFladen (2.2 umol/l) and Anholt E (0.3
pmol/l) but normal at N14 Falkenberg and W Landskr(3.5-4.9 umol/l). Silica in the surface
water varied between 0.6-7.0 pmol/l and was belomnal at all stations except N14 Falkenberg.
Also under the halocline, the concentrations wevedt the three stations in the Kattegat with
levels below normal for the season for all thregiants. In the Sound at W Landskrona, it was only
the concentration of DIN that was below normal uride halocline.

Just as in January, there was apparently an uryisargle amount of chlorophyll in the water and
larger amounts of plankton when sampling both phgtw zooplankton. At Anholt E, the secchi
depth was 6 m and there was a peak in chloroplugtéscence at 5 m depth. Here the halocline
was just below 10 m.

There were no unusually low oxygen concentratiorthé bottom water at any of the stations.

Baltic Proper

The temperature at 5 m depth varied between 2with temperatures <3 north of the Faro deep
BY20 and BY36. The lowest temperature was measafréfte coast station Ref M1V1 where it was
only 1.87(] at 5 m. In the Arkona and Bornholm basins andsthehern parts of the Eastern
Gotland Basin, surface salinity was around 7.5p816 while the Western and Northern Gotland
Basins had a surface salinity of about 6.6-7.4 psu.

In the Eastern and Western Gotland Basin, the hia¢ostarted at 60 m while it was somewhat
shallower at BY20 Faro deep and up in the NortlBaitic Proper at BY29 and BY31. In the

Arkona and Bornholm basins, the halocline was eslatlower and began at about 40 m depth. At
BY31 and BY30 there was colder surface water danabiout 25 m. In the rest of the Baltic Sea the
surface water was well mixed down to the halocline.

The winter mapping of nutrients shows that the eotration of silicate was above normal in the
surface water in almost the entire Baltic Sea (@3téhol/l) while the concentration of DIN and
phosphate was lower than normal in the southernparss of the Baltic Proper. Only the southern



parts of the Eastern Gotland Basin had normalasdicontent. The concentration of DIN varied
between 1.86-5.78 pumol/l which was below normahmsouthern parts of the Baltic Proper (as
well as in the Kattegat). Three mapping stationhéeBaltic Sea stands out with higher DIN levels
than normal (BY39, BY36 and BY27). Phosphate vabetiveen 0.5-0.9 umol/l and there were
lower levels than normal in the southeastern partse Baltic Proper (as well as in the Kattegat).

Salinity, temperature, phosphate and silicate \abm/e normal in the deep water at BY4 in the
Bornholm Basin, while oxygen was somewhat belownadr At BY 10 there was a maximum in
phosphate at 80 m where the oxygen first went belenw, this coincided with low concentrations

of DIN. At 100 m there were low concentrations gfgen and the phosphate concentration then
dropped again. A similar tendency was found at BWh®&re a reduction of phosphate at 100-115 m
was found where there was a layer of oxygenatedrwat

In the northern parts of the Baltic Proper it waexc below 70-80 m depth and down to the
bottom, in the same way as it has looked sinc@xlygen was consumed after the last inflow in
2014. In the Eastern Gotland Basin at the GotlaepdBY15), however, it was oxygenated in a
smaller layer between 100-115 m, but very low Is\&D.5 ml/l). This means that a smaller inflow
has reached the Gotland deep. The traces of thes wauld also be seen in the oxygen and
temperature profiles further south, at BY10 andrtiag@ping stations south of BY15 (Figure 1 and
vertical profiles in the appendix). The stored watéh low concentrations of oxygen was also
slightly warmer (slightly more than 7 than surrounding water (6-j.
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Figure 1. Transect showing dissolved oxygen andisafrom the Sound, through the Baltic
Proper, to the Western Gotland Basin.

55°N

i
M Ocean Data View



Participants

Name Leg Responsibility Institute
Lena Viktorsson Chief scientist SMHI
Sari Sipila SMHI

Sara Johansson SMHI
Ann-Turi Skjevik Goteborg- Helsingfors SMHI
Anna-Kerstin Thell Helsingfors-Goteborg SMHI
Kristin Andreasson Quality manager SMHI

Appendix
- Track chart

- Table over stations, sampled parameters and nuoflsampling depths

- Map showing bottom oxygen concentrations andaserhutrient concentrations
- Vertical profiles for regular monitoring stations
- Monthly average surface water plots for regulanitoring stations
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TRACKCHART
Country: Sweden
Ship: R/V Aranda
Date: 20190215-20190225
Series:
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a001109
Oval

a001109
Oval

a001109
Oval

a001109
Oval

a001109
Oval

a001819
Anteckning
Unmarked angett av a001819

a001693
Anteckning
Unmarked angett av a001693

a001693
Anteckning
Unmarked angett av a001693

a001693
Maskinskriven text
4-CTRY-BP

a001693
Anteckning
Unmarked angett av a001693

a001693
Oval

a001693
Oval

a001693
Maskinskriven text
W HAMMER ODDE

a001695
Oval

a001695
Anteckning
Unmarked angett av a001695

a001695
Anteckning
None angett av a001695

a001695
Anteckning
None angett av a001695

a001695
Textruta
Huvudskär Ost

a001695
Anteckning
Unmarked angett av a001695

a001695
Textruta
        TRACKCHART
Country:  Sweden
Ship:       R/V Aranda
Date:       20190215-20190225
Series:    

a002087
Polygonlinje

a002087
Polygonlinje


Date: 2019-02-28

Time: 10:46
Ship: AR
Year: 2019
Ser Cru Stat Proj Stat Lat Lon Start Start Bottom Secchi Wind Air Air WCWI CZPP No No TTSSPDDHPPNNNANASH
no no code name date time depth depth dir vel temp pres elac hohp de btleeaahoo2httttmtldiu
yyyymmdd hhmm m m C hPa aove loy mmll xxsoorrrookom
tueo apt pptt yy stiaznty3u
hdsb o o -s
p bcbc b ¢ s
tttt tt i
1dld 1d
0090 3 BPNX33 BAS... BY27 5917.93 ©2133.18 20190216 1050 180 23 16 4.6 1006 1150 ---- 16 16 X X - X = X X X X X X X X X X - X -
0091 3 BPNX34 BAS... BY28 5902.51 02106.06 20190216 1510 200 23 15 4.9 1002 1650 ---- 17 17 x X X =X XXXXXXXXX =X -
0092 3 BPNX35 BAS... BY29 / LL19 5852.91 02019.64 20190216 1940 178 30 9 4.1 1006 9990 x--- 16 16 X X - X - X X X X X X X X X X - X -
0093 3 BPNX27 BAS... BY21 5826.52 02020.03 20190216 2355 122 29 6.8 3.8 1011 9990 ---- 14 14 X X X X - X X X X X X X X X X - X -
0094 3 BPEX26 BAS... BY20 FARODJ 5759.88 01952.72 20190217 0404 203 33 5.8 3.4 1013 9990 x--- 17 17 X X - X = X X X X X X X X X X = X -
0095 3 BPEX25 BAS... BY19 5733.04 02009.67 20190217 0805 160 31 4 3.1 1014 1130 ---x 1515 X X - X X X X X X X X X X X X X X -
0096 3 BPEX19 BAS... BY13 5723.24 01926.02 20190217 1140 122 03 2 3.1 1016 2730 ---- 14 14 X X X X - X X X X X X X X X X - X -
0097 3 BPEX21 BAS... BY15 GOTLANDSDJ] 5718.73 ©2004.53 20190217 1435 249 34 1 3.3 1017 1720 xxXX- 24 24 X X - X X X X X X X X X X X X X X X
0098 3 BPEX21 BAS... BY15 GOTLANDSDJ] 5718.72 ©2004.54 20190217 1630 249 34 1 3.3 1017 9990 ---- 0 © - X X = =X = === ====- - - =
0099 3 BPEX14 BAS... BY11l 5704.46 ©1950.55 20190217 1930 213 12 3 3.6 1019 9990 ---- 17 17 X X - X = X X X X X X X X X X - X -
0100 3 BPEX13 BAS... BY10 5638.03 ©01935.12 20190217 2320 147 14 2 3.6 1020 9990 x--- 1515 X X X X - X X X X X X X X X X - X -
0101 3 BPSE12 BAS... BY9 KLAIPEDA 5607.50 ©1917.00 20190218 0330 127 21 4 0.1 1019 4990 ---- 14 14 X X X X - XX = XXX X XXX - X -
0102 3 BPSE70 BAS... PL-P63 5521.05 ©01903.48 20190218 0925 83 10 17 9 1.3 1020 4930 ---- 12 12 X X X X - X X = X X X X X X X - X -
0103 3 BPSG71 BAS... PL-P1 5450.01 ©1919.99 20190218 1400 110 10 16 6 2.9 1016 4930 ---- 14 14 X X X X - X X = X X X X X X X - X -
0104 3 BPSE11 BAS... BCS III-10 5533.32 01824.01 20190218 2015 90 20 7 4.4 1012 9990 x--- 12 12 X X X X = X X X X X X X X X X - X X
0105 3 BPSE@9 BAS... BY7 STOLPE RANNA 5512.99 01704.07 20190219 0220 91 20 8 4.6 1008 9990 ---- 12 12 X X X X = X X = X X X X X X X = X -
0106 3 BPSE@8 BAS... STOLPE TROSKEL 5516.50 ©01630.99 20190219 0515 63 22 9 4.7 1005 9990 ---- 10 10 X X X X = X X = X X X X X X X = X -
0107 3 BPSBO7 BAS... BY5 BORNHOLMSDJ] 5515.00 ©1559.05 20190219 0800 91 9 22 9 4.3 1004 2830 xxxx 12 12 X X X X X X X - X X X X X X X X X X
0108 3 BPSBO6 BAS... BY4 CHRISTIANSO 5522.98 01520.02 20190219 1200 94 8 24 13 4.8 1006 2740 x--- 12 12 X X X X = X X = X X X X X X X = X -
0109 3 BPSA@O BAS... BY3 HAMRARNE SUND 5519.11 ©01428.96 20190219 1640 48 25 15 4.7 1004 1640 ---- 8 8 XX XX =XX=XXXXXXX-=-X -
0110 3 SOCX39 BAS... W LANDSKRONA 5551.99 01244.86 20190220 0455 50 27 8 5.1 1008 9990 x--- 9 9 XX XX =-XX=-XXXXXXX-X -
0111 3 KAEX29 BAS... ANHOLT E 5640.11 01206.67 20190220 1145 62 5 26 6 4.0 1011 2830 xxxx 10 10 X X X X X X X - X X X X X X X X X X
0112 3 KANX25 BAS... FLADEN 5711.54 ©1139.46 20190220 1625 84 20 6 4.3 1012 2830 x--- 12 12 X X X X = X X = X X X X X X X = X -
0113 3 SKEX18 BAS... A17 5817.06 ©01030.26 20190221 0110 340 18 7 4.7 1009 6990 xxx- 15 14 X X - X X X X = X X X X X X X X X -
0114 3 SKEX17 BAS... Al6 5816.03 01043.47 20190221 0320 202 20 6 4.3 1008 6990 ---- 14 0 =X =X = =X===== ==« - =
0115 3 SKEX16 BAS... A15 5817.66 ©1050.75 20190221 0440 135 22 8 4.3 1009 6990 x--- 12 12 X X X X - X X - X X X X X X X - X -
0116 3 SKEX15 BAS... Al14 5818.92 01056.55 20190221 0555 110 24 7 4.2 1008 9990 ---- 11 © - X X = =X = === ===-- - =
0117 3 SKEX14 BAS... A13 5820.39 01101.64 20190221 0655 90 27 4 3.2 1008 5830 x--- 10 10 X X X X - X X = X X X X X X X - X -
0118 3 SKEX23 BAS... P2 5751.99 ©1117.52 20190221 1050 93 33 6 3.1 1011 6830 x--- 10 10 X X X X - X X - X X X X X X - -
0120 3 KAEX29 BAS... ANHOLT E 5640.11 01206.66 20190222 0230 62 10 11.5 0.6 1031 9990 xxxX 10 10 X X X X X X X = X X X X X X X X X X
0121 3 BPSA@1 BAS... 441 STEVNS KLINT 5516.30 ©01234.34 20190222 1330 26 12 9 1.3 1060 1230 ---- 6 6 XX XX =-XX=-XXXXXXX=-X -
0122 3 BPSA@2 BAS... BY1l 5500.95 ©01318.03 20190222 1730 47 12 5.8 0.7 1041 9990 x--- 8 8 XX XX =-XX=XXXXXXX-X -
0123 3 BPSA@G3 BAS... BY2 ARKONA 5458.27 01405.92 20190222 2030 47 13 8.5 0.3 1042 9990 xxx- 8 8 XX XX =XX=-XXXXXXX-=-XX
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Vertical profiles BY20 FARODJ
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Vertical profiles BY15 GOTLANDSDJ
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Lena Viktorsson

BO°N

59°N

58°N

57°N

56°N

55°N

547N |

53°N

Sveriges Meteorologiska och Hydrologiska Institut

Oceanografiska Laboratoriet

DIP 0-10 m February 2019

umnalfl
B0
072
064
056
p i 0.48

Fan . 040

: i % 032

Ml:an is based on February station monitoring 2001- 2015 024

* std: standard deviation .16

v = mean -1std* {:} mean +1std* A = mean +1std*

2019-02-01

Dnr: S/Gbg-2019-20

Lost oorganiskt fosfor (fosfat) i ytvattnet (0-10 m). Lagre halter dn normalt i de sydéstra delarna av Egentliga
Ostersjon samt i Kattegatt.
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Silicate 0-10 m February 2019

3

Mean is based on February station monitoring 2001-2015 5“:‘
* std: standard deviation

v < mean -1std* O mean -+1std* & = mean +1std*

Kisel i ytvattnet (0-10 m), hogre koncentrationer dn normalt i ndstan hela Ostersjon. Endast de sydliga
delarna av Ostra Gotlandsbassingen har normala virden.
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