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SUMMARY 
 

During the expedition, which is part of the Swedish national marine monitoring programme, the 

Skagerak, the Kattegat, the Sound and the Baltic Proper was visited. Extra stations were visited in 

the Kattegat and the Sound to map the spatial distribution of nutrients. Because of technical 

problems on the ship, the cruise was cancelled when it reached the Northern Gotland Basin and as a 

consequence, the Western Gotland Basin and the east part of Kattegat could not be monitored. 

 

The surface temperature in January was above normal at all stations and varied between 7.5°C in 

the Skagerak and 5.4°C in the Baltic Proper. At the west coast, the pycnocline was observed at 15 – 

20 meters and in the Baltic Proper the surface water was well mixed down to 25 – 70 meters, 

shallowest in the Arkona Basin and deepest in the Northern Gotland Basin. 

 

The levels of nutrients in the surface water (0-10 m) had increased since last month. The 

concentration of phosphate was normal at all stations and the dissolved inorganic nitrogen was 

below normal in the off shore Skagerak as well as parts of the Baltic Proper. Concentrations of 

silicate were lower than normal in the Kattegat and the Sound and above normal in the Eastern 

Gotland Basin. 

 

The oxygen condition in the Arkona Basin was normal and without oxygen deficit. The Bornholm 

Basin was anoxic in December and hypoxia was noted at the bottom, but now in January the bottom 

concentration of oxygen had increased to 4.7 ml/l, probably as a consequence of the inflow in 

December. In the Eastern- and Northern Gotland Basin anoxia was noted from 60 – 70 meters. In 

the southern part of the Eastern Gotland Basin, at BCS III-10, the concentration of oxygen was 2.8 

ml/l at the bottom, which is also probably because of the inflow in December. At the station BY15, 

it was low oxygen levels, about 0.5 ml/l, from 70 to 150 meters and below 150 meters hydrogen 

sulphide was present. At the more northern station BY20, hypoxia was noted already from 80 

meters. 

 

The next regular expedition is scheduled to begin the 6
th

 February. During the February cruise, the 

spatial distribution of nutrients will be mapped in the Baltic Proper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Front page: R/V Svea in the Gulf of Bothnia, photo by colleagues on-board KBV181 from Umeå 

Marine Sciences Centre during the cruise in December 2019. 



 

 

   

 

RESULT 
 

The expedition was made with the Swedish research vessel Svea and started in Lysekil on January 

7
th

 2020 and ended in the same harbour on January 14
th

. Weather was grey and it was mainly 

moderate to fresh winds, from south – south west. In the Skagerak, the wind increased to 18 m/s, 

while it was calmer in the southern parts of the Baltic Proper. During the expedition, the spatial 

distribution of nutrients was mapped in the Kattegat and the Sound. Because of technical problems 

on the ship, the cruise was cancelled when it reached the Northern Gotland Basin and as a 

consequence, the Western Gotland Basin and the east part of Kattegat could not be monitored. 

 

Normally, no biological samples have been analyzed at the time of writing this report, but 

eventually there will be an algae report for the current month where more information on 

phytoplankton is available: https://www.smhi.se/publikationer/publikationer/algrapporter 

 

This report is based on data that have passed a first quality control. When data are published at the 

national oceanographic data centre some values might have changed after further quality controls 

have been performed. Data from this cruise will be published as soon as possible at the data center’s 

webpage, normally within a week after the cruise. 

 

Data can be downloaded here: http://www.smhi.se/klimatdata/oceanografi/havsmiljodata (only 

available in Swedish).  
 

 

The Skagerak 

The temperature in the surface water (0-10 m) varied from 6.3°C at the coast to 7.5°C at the off 

shore Skagerak, which is about one degree colder than in December. At all stations in the Skagerak, 

the surface temperature was above normal. The sea surface salinity varied about 32 in the off shore 

and about 29 at the coast where it also was higher than normal. The thermocline at the coast was 

observed at about 15 meters and in the off shore parts the thermocline and halocline coincided at 25 

meters. 

 

The concentrations of nutrients in the Skagerak surface water varied for phosphate around 0.46 

µmol/l, dissolved inorganic nitrogen 4.5 – 7.0 µmol/l and silicate 3.9 – 8.7 µmol/l, which is an 

increase since December. The highest levels were observed at the coast. The levels of phosphate 

and silicate were normal for the season while the levels of dissolved inorganic nitrogen were below 

normal in the off shore. In the deep water at stations Å13 and Å15, the levels of nutrients were 

below normal. 

 

Oxygen concentrations in the bottom water were below normal at the coastal station Släggö, 3.7 

ml/l. The chlorophyll fluorescence was low at all stations. 

 

 

The Kattegat and the Sound 

The temperature in the surface water (0-10 m) was above normal and varied between 5.5 – 6.5°C. 

The salinity in the surface water varied with 25 – 31 in Kattegat, which is normal, and in the Sound 

the surface salinity was 21, which is also normal. In the Kattegat, the surface layer was well mixed 

to 15 – 20 meters where the thermocline and halocline coincided. The stratification in the Sound 

was less pronounced and the increase of temperature and salinity was continuous from the surface 

towards the bottom. 

 

https://www.smhi.se/publikationer/publikationer/algrapporter
http://www.smhi.se/klimatdata/oceanografi/havsmiljodata


 

 

   

 

The surface levels of phosphate (0.55 – 0.66 µmol/l) and dissolved inorganic nitrogen (5.85 – 8.75 

µmol/l) were normal for the season while the levels of silicate (6.3 – 11.0 µmol/l) were below 

normal. 

 

The oxygen condition was good in the bottom water and the lowest observation was 5.9 ml/l in the 

Kattegat and 5.5 ml/l in the Sound. 

 

The chlorophyll fluorescence was low except from at the station Läsö Ränna where it was a peak in 

the surface. 

 

Only the western part of Kattegat could be monitored during this cruise. 

 

 

The Baltic Proper 

The sea surface temperature was warmer than normal for the season and varied between 5.4 – 

6.5°C. The sea surface salinity (7.2 – 8.9) varied between being normal and slightly above normal 

in mainly the northern part (BY20 and BY29). The deep water in the Eastern- and the Northern 

Gotland Basin was both warmer and had higher salinity than normal. The halocline was observed at 

depths between 25 and 70 meters, shallowest in the Arkona Basin and deepest in the Northern 

Gotland Basin. 

 

The oxygen condition in the Arkona Basin was normal and without oxygen deficit. The Bornholm 

Basin was anoxic in December and hypoxia was noted at the bottom, but now in January the bottom 

concentration of oxygen had increased to 4.7 ml/l, probably as a consequence of the inflow in 

December. In the Eastern- and Northern Gotland Basin anoxia was noted from 60 – 70 meters. In 

the southern part of the Eastern Gotland Basin, at BCS III-10, the concentration of oxygen was 2.8 

ml/l at the bottom which is also probably because of the inflow in December. At the station BY15, 

it was low oxygen levels, about 0.5 ml/l, from 70 to 150 meters and below 150 meters hydrogen 

sulphide was present. At the more northern station BY20, hypoxia was noted already from 80 

meters. The expedition had to be cancelled in the Northern Gotland Basin and station BY29 was 

only partially sampled, therefor we do not know from what depth hypoxia starts but it was observed 

at the bottom. 

 

The surface concentrations (0-10 m) had increased since last cruise. The levels of phosphate were 

normal at all stations and varied between 0.51 – 0.7 µmol/l. The dissolved inorganic nitrogen (2.4 – 

3.5 µmol/l) was at normal concentrations apart from the Arkona Basin and at BY15 where it was 

lower than normal. The levels of silicate were above normal in the Eastern Gotland Basin and 

varied between 12.1 – 17.1 µmol/l. Generally, concentrations of nutrients increase with depth. The 

concentration of phosphate and silicate in the deep water in the Bornholm basin was lower than 

usual probably because of the inflow in December.  

 

The chlorophyll fluorescence was low except from the station Läsö Ränna where it was a peak in 

the surface.  

 

The Western Gotland Basin could not be monitored during this cruise.  



 

 

   

 

 
 

Figure 1. Transect showing dissolved oxygen, salinity and temperature from the Sound, through the 

Baltic Proper, to the Western Gotland Basin. Grey lines mark the positions that the plots are based 

on and below is a map showing these positions. 
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Figure 2. Surface values (mean values 0-10 

m) of a) phosphate, b) silicate and c) 

dissolved inorganic nitrogen. 
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APPENDICES 
- Track chart 

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

- Map of bottom water oxygen/hydrogen sulphide concentration 

- Vertical profiles for regular monitoring stations 

- Monthly average surface water plots for regular monitoring stations 
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                                                                                                                                                                                Date: 2020-01-14 

                                                                                                                                                                                Time:      11:18 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Ship: 10 

Year: 2020 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Ser    Cru    Stat   Proj   Stat                Lat      Lon       Start      Start Bottom Secchi Wind    Air  Air  WCWI CZPP No No  T T S S P D D H P P N N N A N A S H C C  

no     no     code          name                                   date       time  depth  depth  dir vel temp pres elac hohp de btl e e a a h o o 2 h t t t t m t l i u o o  

                                                                   yyyymmdd   hhmm  m      m              C    hPa  aove loy         m m l l   x x s o o r r r o o k o m m m  

                                                                                                                    tueo apt         p p t t   y y   s t i a z n t y 3 u n n  

                                                                                                                    hdsb   o         _ _ _ _   _ _                   - s t t  

                                                                                                                           p         b c b c   b c                   s   _ _  

                                                                                                                                     t t t t   t t                   i   v s  

                                                                                                                                     l d l d   l d                       i a  

                                                                                                                                                                         s m  

                                                                                                                                                                         i p  

                                                                                                                                                                         t    

0001   1      FIBG27 BAS... SLÄGGÖ               5815.6   01126.1  20200107   1315    72    6     22 10    6   1006 2720 xxx-  9  8  x x x x - x x - x x x x x x x - x - x -  

0002   1      SKEX14 BAS... Å13                  5820.53  01101.71 20200107   1600   120          18 14    7.3 1010 9990 x--- 10 10  x x x x - x x - x x x x x x x - x - - -  

0003   1      SKEX15 BAS... Å14                  5818.99  01056.76 20200107   1710   111          18 14    7.3 1009 9990 ---- 11  0  - x - x - - x - - - - - - - - - - - - -  

0004   1      SKEX16 BAS... Å15                  5817.82  01050.87 20200107   1830   135          16 14    7.1 1007 9990 x--- 12 12  x x x x - x x - x x x x x x x - x - - -  

0005   1      SKEX17 BAS... Å16                  5816.06  01043.42 20200107   2000   203          16 16    7.4 1005 9990 ---- 14  0  - x - x - - x - - - - - - - - - - - - -  

0006   1      SKEX18 BAS... Å17                  5817.04  01030.31 20200107   2200   351          17 18    8.0 1001 9990 x-x- 15 14  - x - x x x x - x x x x x x x x x - x -  

0007   1      KANX06 BAS... GF8                  5725.96  01053.99 20200108   0544    42          20 12    9.3 1001 9990 x---  8  8  x x x x - x x - x x x x x x x - x - - -  

0008   1      KANX07 BAS... GF9                  5726.14  01042.9  20200108   0710    27          23 13    9.9 1002 2840 x---  6  6  x x x x - x x - x x x x x x x - x - - -  

0009   1      KANX09 BAS... LÄSÖ RÄNNA           5717.57  01044.75 20200108   0900    45          24 11    8.9 1005 1540 x---  9  8  x x x x - x x - x x x x x x x - x - x -  

0010   1      KAWA11 BAS... 409 ÅLBORG BUGT      5651.38  01047.11 20200108   1220    14          23  9    7.9 1008 1730 x---  4  4  - x x x - x x - x x x x x x x - x - - -  

0011   1      KAWX14 BAS... 925 KATTEGAT SW      5607.91  01109.25 20200108   1750    46          23  9   11.2 1014 9990 x---  9  9  x x x x - x x - x x x x x x x - x - x -  

0012   1      SOCX39 BAS... W LANDSKRONA         5551.95  01244.91 20200109   0100    55          20  7    4.9 1016 9990 x---  9  8  x x x x - x x - x x x x x x x - x - x -  

0013   1      SOCX41 BAS... ÖRESUND-7            5546.30  01247.85 20200109   0235    19          20  6    4.9 1016 9990 x---  5  5  x x x x - x x - x x x x x x x - x - - -  

0014   1      SOCX44 BAS... ÖRESUND-4            5538.87  01257.22 20200109   0400    16          21  7    5.0 1016 9990 x---  4  4  x x x x - x x - x x x x x x x - x - - -  

0015   1      SOSX46 BAS... ÖRESUND-2            5532.94  01246.54 20200109   0540    11          18  5    4.8 1015 9990 x---  3  3  x x x x - x x - x x x x x x x - x - - -  

0016   1      BPSA02 BAS... BY1                  5500.99  01318.05 20200109   1045    46    9     10  8    5.7 1011 2820 x---  8  8  x x x x - x x - x x x x x x x - x - - -  

0017   1      BPSA03 BAS... BY2 ARKONA           5458.33  01405.91 20200109   1440    48          18  9    6.8 1007 2830 xxx-  8  8  x x x x - x x - x x x x x x x - x x - -  

0018   1      BPSB06 BAS... BY4 CHRISTIANSÖ      5523.00  01520.05 20200109   2050    93          19  8    7.8 1005 9990 x--- 12 12  x x x x - x x - x x x x x x x - x - - -  

0019   1      BPSB07 BAS... BY5 BORNHOLMSDJ      5515     01559.11 20200110   0030    99          20  9    7.2 1005 9990 xxx- 12 12  x x x x x x x - x x x x x x x x x x - x  

0020   1      BPSE11 BAS... BCS III-10           5533.64  01823.83 20200110   1000    91   15     17  6    6.6 1006 4820 x-xx 12 12  x x x x - x x - x x x x x x x - x x - -  

0021   1      BPEX13 BAS... BY10                 5637.97  01934.97 20200110   1900   145          14 12    4.8 1007 9990 x--- 15 15  x x x x - x x x x x x x x x x - x - x -  

0022   1      BPEX21 BAS... BY15 GOTLANDSDJ      5718.70  02004.49 20200111   0040   239          35 10    4.4 1016 9990 xxx- 24 24  x x - x x x x x x x x x x x x x x x - x  

0023   1      BPEX26 BAS... BY20 FÅRÖDJ          5800.01  01952.69 20200111   0803   198          21  3    4.0 1020 1230 x--- 17 17  x x - x - x x x x x x x x x x - x - - x  

0024   1      BPNX35 BAS... BY29 / LL19          5852.96  02019.68 20200111   1400   169          18 16    4.4 1012 2540 x-x- 16  6  x x - x - x x x x x x x x x x - x - x -  
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STATION  BY4 CHRISTIANSÖ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 80 m)
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STATION  BY5 BORNHOLMSDJ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 80 m)
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STATION  BY10  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 125 m)
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STATION  BY15 GOTLANDSDJ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 225 m)
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STATION  BY20 FÅRÖDJ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 175 m)



0 5 10 15 20

0

50

100

150

D
ep

th
 m

Temperature C

0 5 10

0

50

100

150

Salinity psu

5 0 5 10

0

50

100

150

Oxygen ml/l

Mean 2001-2015 St.Dev. 2020-01-11

0 2 4 6

0

50

100

150

D
ep

th
 m

PO4 mol/l

0 5 10 15 20

0

50

100

150

DIN mol/l

0 20 40 60

0

50

100

150

SiO3 mol/l

Vertical profiles  BY20 FÅRÖDJ
January



  1   2   3   4   5   6   7   8   9  10  11  12
5

0

5

10

15

20

25
Temperature C

  1   2   3   4   5   6   7   8   9  10  11  12
0.0

0.5

1.0

1.5

2.0
PO4 mol/l

  1   2   3   4   5   6   7   8   9  10  11  12
0

5

10

15

20

25

30
SiO3 mol/l

  1   2   3   4   5   6   7   8   9  10  11  12
Month

4

2

0

2

4

O2 ml/l

Mean 2001-2015 St.Dev. 2020

  1   2   3   4   5   6   7   8   9  10  11  12
6

7

8

9

10
Salinity psu

  1   2   3   4   5   6   7   8   9  10  11  12
0

5

10

15

20
DIN mol/l

  1   2   3   4   5   6   7   8   9  10  11  12
50

75

100

125

150
O2 saturation %

1985 1990 1995 2000 2005 2010 2015 2020
Year

4

2

0

2

4

O2 ml/l

STATION  BY29 / LL19  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 150 m)
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