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SUMMARY 
 
During the expedition, which is part of the Swedish national marine monitoring program, 
Skagerrak, Kattegat, Öresund, the Baltic Proper, was visited.  
 
The weather was sunny and mostly calm. Several surface accumulations of cyanobacteria were 
observed in the Baltic Sea. During the expedition, live samples of phytoplankton were analysed, the 
results of these analyses are published here, 
https://www.smhi.se/publikationer/publikationer/algrapporter.  
 
The surface temperature was normal for the season and varied between 15-18 ° C. A thermocline 
existed at all stations, but the depth varied between 5-20 m. The nutrient concentrations were low, 
which is normal in the summer. In the Baltic Proper, dissolved inorganic nitrogen was depleted 
down to the halocline of between 40-60 m depth. However, phosphate remained in the surface 
water, although at low levels, the phosphate concentration started increasing again at about 20 m 
depth. In the Skagerrak and the Kattegat, the concentrations of both dissolved inorganic nitrogen 
and phosphate were very low from the surface down to 15-20 m. 
 
The deep water in the Eastern Gotland Basin was oxygenated from 80 m to about 130 m, just as in 
June. In the central part of the basin, oxygen concentration reached almost 2 ml/l in the deep water 
while the oxygen concentration in the northern and southern parts was lower. Hydrogen sulphide 
was measured from 140 m at the Gotland depth and 70 m in the Western Gotland Basin and it was 
then oxygen-free all the way down to the bottom. In the Bornholm Basin, oxygen deficiency (<2 
ml/l) was observed from 70 m to the bottom and at one of the stations, hydrogen sulphide was 
measured at the bottom. 
 
The next regular expedition is scheduled for 17th – 23rd August.

https://www.smhi.se/publikationer/publikationer/algrapporter


 
 

   

 

RESULTS 
 
The July expedition was conducted aboard the Finnish research vessel Aranda, it started in 
Nynäshamn on the 13th of July and ended in Åbo on the 19th of July.  
 
During the expedition, phytoplankton samples were analysed on board by the phytoplankton expert 
Marie Johansen, the results are presented in the Algaware report for July; 
https://www.smhi.se/publikationer/publikationer/algrapporter, below is a summary: 
 
The diatom Proboscia alata was found in high concentrations in the hose samples (0-10m) taken at 
all stations in the Skagerrak and the Kattegat area. Distinct fluorescence maxima were noted at 25-
30 meters at most stations. Theses maxima were all dominated by different species from the 
dinoflagellate genus Ceratium. No heavy surface accumulations were seen along the eastern part of 
the Baltic. Small aggregates visible as grains in the water column were found at all stations. These 
grains contained all three groups of cyanobacteria in various ratios. In the western part of the Baltic, 
from the Hanö Bight and the south of Öland, numerous grains and streaks of accumulations were 
visible in large areas. In the central parts of the Baltic between Öland and Gotland large patches of 
surface accumulations were present. The lack of wind and waves had enabled the filaments to float 
up to the surface and accumulate in patches or large streaks.  
 
Daily algae monitoring via satellite is performed by SMHI during the summer and is available at 
http://www.smhi.se/vadret/hav-och-kust/algsituationen. 
 
During the expedition, in addition to regular sampling, sampling was also performed to determine 
DNA within the project "DNA barcoding of marine phytoplankton" financed by the Swedish 
Agency for Marine and Water Management (SwAM)w hich includes all national monitoring 
stations where plankton is tested. At five stations, water and plankton samples were also taken for 
selenium measurements at EAWAG in Switzerland (Swiss Federal Institute of Aquatic Science and 
Technology). 
 
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 on 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 Skagerrak 
The temperature at the surface was between 17-18°C, normal for the season. At most stations, a 
thermocline was found between 5-10 m. The temperature in the deep water was about 8°C. At the 
outermost station Å17 there was slightly colder water between 25-35 m deep. At station P2, the 
salinity was 22 in the surface, which is lower than normal and probably due to influence of the 
fresher water from the Baltic stream. 
 
Since primary production is in ongoing during the summer, the inorganic nutrients were largely 
depleted down to 20 m depth, both nitrate and phosphate were at or near the reporting limit (0.10 
µmol/l and 0.02 µmol/l, respectively). Below 20 m depth, the levels of nutrients increased again and 

https://www.smhi.se/publikationer/publikationer/algrapporter
http://www.smhi.se/vadret/hav-och-kust/algsituationen
http://www.smhi.se/klimatdata/oceanografi/havsmiljodata


 
 

   

 

were at normal levels except at station Å15, where the concentrations of ammonium were unusually 
high at depths of 50-75 m. 
 
The Kattegat and the Sound 
The temperature at the surface varied between 16-18°C, coldest at station Fladen where it was 
lower than normal. There was a pycnocline at about 5 m depth at station Fladen; about 7 m at 
station Anholt and at station W Landskrona in the Sound and about 10 m at the more coastal station 
N14 Falkenberg. Below the pycnocline, the temperature dropped to about 7°C in the deep water. At 
the Fladen, the temperature in the deep water was slightly higher, about 8°C, which is more 
reminiscent of the deep water in the western parts of the Skagerrak. At station Fladen where water 
from the Skagerrak can sometimes come in with the Jutland current, the salinity of the surface water 
was slightly higher than normal, 24 against normally about 20. In the rest of the Kattegat, the 
salinity was normal, around 20. At station Fladen the water was also colder than in June from the 
surface down to 30 m. 
 
The levels of nutrients were normal in the surface at all stations, dissolved inorganic nitrogen was 
depleted from the surface down to 15 m and began to increase again at 20 m while the phosphate 
levels began to increase already at 15 m. At station N14 Falkenberg, the dissolved inorganic 
nitrogen was depleted in almost the entire water column, the levels were below the reporting limit 
down to 25 m and it was only in the measurement 1 meter above the bottom that low levels could 
be measured. 
 
The oxygen levels were normal and no signs of oxygen deficiency were found at any of the stations. 
 
The Baltic Proper 
The levels of inorganic nutrients were very low in the surface. Dissolved inorganic nitrogen was 
below the reporting limit (0.10 µmol/l) down to the halocline throughout the area (50-60 m depth in 
the Eastern and Western Gotland Basins, 40 m depth in the Bornholm Basin and 20 m in the 
Arkona Basin). Phosphate, on the other hand, was measurable, but very low (0.05-0.10 µmol/l) and 
began to increase again already at 10-15 m depth in the Southern Baltic Proper and at 20 m in the 
Eastern Gotland Basin. Silicate was slightly above normal in the surface water in the Eastern 
Gotland Basin. 
 
There were peaks in nitrate and/or nitrite at the transition from oxic to anoxic water at all stations, 
which usually is associated to bacterial nitrogen processes (eg. denitrification). At BY15 there was 
also a reduction in phosphate between 80-125 m where there water was oxic. At BY4 in the 
Bornholm Basin low levels of hydrogen sulphide were measured at the bottom and there the levels 
of phosphate and silicate were higher than normal. 
 
At the coastal station RefM1V1, nitrogen was depleted throughout the water column while there 
was relatively much phosphate left, about 0.5 µmol/l, which is normal at this station for July. 

The Eastern Gotland Basin 
The surface water temperature ranged between 14.5-16.5 ° C, coldest at the northernmost stations 
BY20 and BY15. This was slightly lower than normal for the month at these two stations. The 
salinity in the surface water was normal and varied between 7.0-7.5. The halocline was around 65 
m, slightly deeper at the southern station BCS III-10. Two thermoclines were found at all stations 
around 10 m and 20 m respectively. Cold winter water remained below the deeper thermocline (20 
m). Below the halocline the temperature increased to just above the 15-year mean. The salinity was 
also above average in the deep water. The fact that the salt content and the temperature were above 



 
 

   

 

normal in the deep water is because the latest inflows here have brought warmer and saltier water 
with them than during the 15-year period that we compare to. 
 
At all stations, parts of the deep water were oxygenated, just as in June. At BY20, hydrogen 
sulphide (completely oxygen-free) was measured already at 80 m and low oxygen concentrations 
(<1 ml/l) were measured with an oxygen sensor (Seabird electrode) at 105-120 m, but was not 
captured in sampling at discrete depths with water samplers. At the other stations, the oxygen below 
the halocline (60 m) decreased to become near zero around 80 m. The oxygen then increased again 
below 80 m and was at its highest in the deep water (barely 2 ml/l) at 130 m and then disappeared 
completely at 140 m where hydrogen sulphide was measured. 
 

Western Gotland Basin 
The surface water temperature varied between 15.5-17.3 ° C, coldest at station BY38, which was 
normal for the area. The salinity of the surface water was normal, about 6.5. The halocline was at 
around 55 m and the thermocline at around 15 m depth. Just as in the Eastern Gotland Basin, cold 
winter water remained between thermocline and halocline. 
 
Hydrogen sulphide was measured from 70 m and 80 m depth to the bottom at station BY38 and 
station BY32, respectively. 
 
At the coastal station RefM1V1, the water was well mixed with a salinity of about 7. The 
temperature in the surface water down to about 15 m was 16.5 ° C where there was a thermocline 
below which the water was about 14°C. 

Southern Baltic Proper 
The temperature in the surface water was about 17°C at the two stations in the Arkona Basin, while 
it differed between the stations in the Bornholm Basin where it was 16°C at station BY4 and 18°C 
at station BY5. At the station W Hammer Odde, between the two basins, the temperature in the 
surface water was 17°C. The temperature in the Hanö Bight was about 16°C, just like at station 
BY4, the colder surface water here is due to the upwelling of deep water in the Hanö Bight and it is 
probably also this that caused the cold surface water at station BY4. 
 
In the Bornholm Basin, there was a thermocline at 20 m and 30 m depth respectively at stations 
BY4 and BY5. At station BY5 there was an additional thermocline at 10 m depth. At the station 
BY1, the surface water was well mixed from the surface down to 10 m unlike station BY2 where 
the thermocline was not as sharp. In the deep water, the temperature varied with depth due to 
previous inflows, the varying temperature being visible at station BY2 where a temperature peak 
from a previous inflow was visible at 50 m in the profile. 
 
In the Arkona Basin, the temperature and salinity were higher than normal from 20 m to the bottom 
and the water was well oxygenated all the way to the bottom with the lowest oxygen content around 
5 ml/l. In the Bornholm Basin, the oxygen levels were lower with oxygen deficiency (<2 ml/l) from 
70 m and at station BY4, low levels of hydrogen sulphide (6 µmol/l) were measured closest to the 
bottom. 
  



 
 

   

 

 
Figure 1. Transect showing dissolved oxygen, salinity and temperature from the Sound, through the 
Baltic Proper, to the Western Gotland Basin.  
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Figure 2. Maps showing bottom value for oxygen concentration and surface values (mean value 0-
10 m) for temperature, dissolved inorganic nitrogen, phosphate and silicate.  
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                                                                                                                                                                                Date: 2019-07-19 

                                                                                                                                                                                Time:      15:12 

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

Ship: AR 

Year: 2019 

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

Ser    Cru    Stat   Proj   Stat                Lat      Lon       Start      Start Bottom Secchi Wind    Air  Air  WCWI CZPHP 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 hohop 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 loys         m m l l   x x s o o r r r o o k o m m m  

                                                                                                                    tueo apte         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    

0384   12     BPEX26 BAS... BY20 FÅRÖDJ          5759.87  01952.75 20190714   0110  203           29  2   14.7 1009 9990 x---- 17 17  x x - x - x x x x x x x x x x - x - - -  

0385   12     BPEX21 BAS... BY15 GOTLANDSDJ      5718.73  02004.57 20190714   0520  249     4     30  5   16.0 1009 1120 xxx-x 24 24  x x - x x x x x x x x x x x x x x x - -  

0386   12     BPEX21 BAS... BY15 GOTLANDSDJ      5718.73  02004.57 20190714   0720  249           32  4   15.5 1009 1120 ----- 19     - x - x - - x - - - - - - - - - - - - -  

0387   12     BPEX13 BAS... BY10                 5638.01  01935.09 20190714   1205  147     3     35  5   16.1 1010 1220 x---- 15 15  x x x x - x x x x x x x x x x - x - - -  

0388   12     BPSE11 BAS... BCS III-10           5533.31  01824.01 20190714   1930  90            34  4.4 16.2 1010 1220 x---- 12 12  x x x x - x x x x x x x x x x - x x - -  

0389   12     BPSB07 BAS... BY5 BORNHOLMSDJ      5515.00  01559.05 20190715   0350  91            28  7   16.3 1011 1230 xxx-x 12 12  x x x x x x x - x x x x x x x x x x - -  

0390   12     BPSB06 BAS... BY4 CHRISTIANSÖ      5522.98  01520.03 20190715   0650  94      5     23  4.5 16.7 1010 1220 x---- 12 12  x x x x - x x x x x x x x x x - x - - -  

 

0392   12     BPSA03 BAS... BY2 ARKONA           5458.27  01405.93 20190715   1300  47      5     25 12.9 15.2 1010 2830 xxx-- 8  8   x x x x - x x - x x x x x x x - x x - -  

0393   12     BPSA02 BAS... BY1                  5500.94  01318.05 20190715   1550  47            26 10   15.7 1010 2230 x---- 8  8   x x x x - x x - x x x x x x x - x - - -  

0394   12     SOCX39 BAS... W LANDSKRONA         5551.98  01244.90 20190715   2215  50            36  6.3 15.7 1008 9990 x---- 9  9   x x x x - x x - x x x x x x x - x - - -  

0395   12     KAEX29 BAS... ANHOLT E             5640.12  01206.66 20190716   0400  62      9     22  1   15.7 1007 1410 xxx-x 10 10  x x x x x x x - x x x x x x x x x x - -  

0396   12     KANX25 BAS... FLADEN               5711.55  01139.46 20190716   0800  84      9     35  7   15.7 1008 1420 x---- 12 12  x x x x - x x - x x x x x x x - x - - -  

0397   12     SKEX18 BAS... Å17                  5817.06  01030.26 20190716   1600  340    13     28  7.3 17.5 1008 1230 xxx-- 15 14  x x - x x x x - x x x x x x x x x - x -  

0398   12     SKEX17 BAS... Å16                  5816.02  01043.46 20190716   1730  202    10     29  9   16.9 1008 1130 ----- 14(13) - x - x - - x - - - - - - - - - - - x -  

0399   12     SKEX16 BAS... Å15                  5817.65  01050.71 20190716   1855  135           29  9   17.0 1008 1230 x---- 12 12  x x x x - x x - x x x x x x x - x - x -  

0400   12     SKEX15 BAS... Å14                  5818.93  01056.54 20190716   2000  110           29  4   16.9 1008 1230 ----- 11     - x - x - - x - - - - - - - - - - - - -  

0401   12     SKEX14 BAS... Å13                  5820.37  01101.67 20190716   2100  90            30  5   16.9 1009 1230 x---- 10 10  x x x x - x x - x x x x x x x - x - - -  

0402   12     SKEX23 BAS... P2                   5752.00  01117.52 20190717   0155  93            36  5   17.3 1010 1120 x---- 10 10  x x x x - x x - x x x x x x x - x - - -  

0403   12     KANX50 BAS... N14 FALKENBERG       5656.39  01212.71 20190717   1000  30     10     28  6   17.7 1010 1420 xxx-- 7  7   x x x x x x x - x x x x x x x x x - x -  

0404   12     KAEX29 BAS... ANHOLT E             5640.11  01206.68 20190717   1215  62      9     31  6   17.2 1010 1420 xxx-x 10 10  x x x x x x x - x x x x x x x x x x x -  

0405   12     BPSH05 BAS... HANÖBUKTEN           5537.03  01452.03 20190718   0550  80      5     33  3   15.8 1009 1220 x---- 11 11  x x x x - x x - x x x x x x x - x - - -  

0406   12     BPWK01 BAS... REF M1V1             5622.25  01612.11 20190718   1220  21      6     14  4   17.1 1009 1120 xxx-- 5  5   x x x x x x x - x x x x x x x x x - - -  

 

0408   12     BPWX45 BAS... BY38 KARLSÖDJ        5707.02  01740.11 20190718   2200  114           21  4   17.2 1010 9990 x---- 14 14  x x x x - x x x x x x x x x x - x x x -  

0409   12     BPWX38 BAS... BY32 NORRKÖPINGSDJ   5801.01  01759.07 20190719   0350  205           21  3   16.6 1010 1120 x---- 17 17  x x - x - x x x x x x x x x x - x - - -  
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STATION  REF M1V1  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 17 m)
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STATION  BY38 KARLSÖDJ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 100 m)
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STATION  BY32 NORRKÖPINGSDJ  SURFACE WATER (0-10 m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 175 m)
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