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SUMMARY 

 
The cruise, which is part of the Swedish marine monitoring programme, covered the Skagerrak, the 
Kattegat, the Sound, the Gulf of Finland and the Baltic Proper.  
 
The temperature in the surface water was now normal and the cooling of the surface water had 
started. This was clearly seen in the Skagerrak and Kattegat. The salinity showed normal values in 
the whole investigated area. 
  
Generally, the nutrient concentrations in the surface water had increased since the last cruise in 
September, which is normal for the season. Though, high concentrations of inorganic nitrogen and 
phosphate were found in certain parts of the Baltic Proper. The silicate concentration in the whole 
Baltic Proper continued to be highly elevated.     
 
Acute hypoxia (O2 < 2 ml/l) was found at some stations in the Kattegat and the Sound already from 
20 meters depth. In the Baltic Proper and the Gulf of Finland acute hypoxia was found from depth 
exceeding 60-70 meters depth. Anoxia (O2 = 0 ml/l) was found in the Western and Northern 
Gotland basin and outer Gulf of Finland from depth over 80-90 meters, in the Eastern Gotland basin 
at intermediate depth and at the bottom.  Due to a longer period with strong northerly/easterly winds 
and high air pressure over the Baltic, the water level is now low in the whole Baltic Sea. This 
provides favourable conditions for a new large inflow to the Baltic Sea, which is needed to improve 
the oxygen situation in the Baltic Proper.  
  
Next regular cruise is scheduled to start 14th of November. 
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RESULTS 
 
The cruise was conducted aboard the Finnish research vessel Aranda and started in Helsinki on the 
10th of October and ended in the same port on 17th of October. The winds during the cruise were 
fresh to strong, mainly from northeast to east. Due to the strong winds and rough seas the stations 
Hanöbukten and REF M1V1 could not be visited.  
 
During the expedition extra zooplankton samples were taken at the stations; BY15, BY5, BY2, 
Anholt E and Släggö, on behalf of Umeå University for future analysis of mercury. 
 
At N Midsjöbanken two hydrophones were deployed for the Swedish Defence Research Agency. 
The instruments will measure marine noise and register “click” sounds from harbour porpoise.    
 
This report is based on data that have passed a first quality control. When data are published at the 
SMHI data centre some values might have changed after further quality controls have been 
performed. Preliminary data from this cruise are published as soon as possible on the data centres 
webpage, normally within one or two weeks after a cruise. 
 
Download data here: http://www.smhi.se/klimatdata/oceanografi/havsmiljodata 
 
The Skagerrak 
 
The temperature in the surface water was normal for the season and varied around 11-12°C. The 
cooling of the surface water had started and a shallow thermocline was found between 5-15 meters 
depth, while another thermocline was found deeper at 40-60 meters depth. The surface salinity was 
lower than normal in the outer and southern parts, while normal in the remaining areas. The lowest 
salinities were found at the station P2, ~21 psu and highest at Å15, ~33 psu. The halocline 
coincided with the upper thermocline and was weakly developed at the deeper thermocline.  
 
All nutrients in the surface layer showed increasing concentrations compared to the previous cruise 
in September. However, the concentrations were lower than normal in the same areas as low 
salinities were found.  The concentration of phosphate varied between 0.04-0.09 µmol/l and 
inorganic nitrogen (nitrite, nitrate and ammonia) had increased and varied around 0.32-1.71µmol/l. 
The silicate concentrations showed values between 0.3 and 2.2 µmol/l.   
 
The fluorescence from the CTD was low at all stations but some phytoplankton activated could be 
seen in the surface layer.  
 
The bottom water was well oxygenated, even at the coastal station; Släggö.  
 
 
The Kattegat and the Sound 
 
The temperature of the surface water was now normal again and around 12°C. The cooling of the 
surface water had started also here and a thermocline at 10-20 meters depth separated the cooler 
surface water from the somewhat warmer water at intermediate depths. The surface salinity was 
generally lower than normal, due to a long period characterized by strong outflow from the Baltic 
Sea, and varied between 17 and 22 psu. In the Sound the salinity was around 9 psu. The halocline 
and thermocline coincided. 
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Similar to the conditions in Skagerrak, all nutrients had increased since the visit in September and 
the concentrations were overall normal for the season. The phosphate concentration was 0.1-0.4 
µmol/l, silicate 2-12 µmol/l and the inorganic nitrogen varied between 0.3 and 0.8 µmol/l. The 
concentrations were highest in the Sound. The nutrient concentrations increased below the halocline 
and showed generally higher values than normal in the deep water.   
 
The oxygen concentrations in the deep water were lower than normal in the whole Kattegat. Acute 
hypoxia (O2 < 2 ml/l) was found in the Sound and at the coastal station; N14 already from 20 
meters depth. Hypoxia was also found at the bottom at Anholt E.  
 
The phytoplankton activity was low in the whole investigated area.  
 
 
The Baltic Proper 
 
The water temperature hade decreased since the previous cruise in September and was now normal 
in the whole Baltic Proper. Surface temperatures were 9-14 °C, lowest in the Gulf of Finland and 
highest in the Arkona Basin. The salinity was just below normal in the Eastern Gotland Basin and 
normal or just over normal in the remaining areas. The lowest salinity was found in the Gulf of 
Finland, ~5 psu and highest in the Arkona Basin, ~8 psu. The halocline and the thermocline 
followed each other at about 60-70 meters depth in the Eastern Gotland Basin and in the Gulf of 
Finland. In other areas the stratification was found at 30-40 meters depth.  
 
The concentrations of inorganic nitrogen was just over normal in the southeast, south and western 
Baltic Proper and varied between 0.7 and 1.0 µmol/l. In the Eastern Gotland Basin lower 
concentrations were found, around 0.4 µmol/l. The phosphate concentration was normal in the 
whole area, except from higher than normal concentrations in the Western Gotland Basin. The 
concentration of phosphate varied between 0.2-0.4 µmol/l. Silicate continued to be higher than 
normal in the whole Baltic Proper and concentrations ranged between 11 and 16 µmol/l. Below the 
halocline the concentrations of nutrients increase in the whole area, while lower concentration than 
normal of phosphate and inorganic nitrogen was found in the deeper parts of the Eastern Gotland 
Basin, probably due to the influence of oxygenated water that was found at those depths.      
 
In the Western Gotland Basin the oxygen situation was still severe. Anoxic conditions were found 
already at depth exceeding 80-90 meters. In the Eastern Gotland Basin anoxic conditions was found 
at intermediate depth and at the bottom while anoxia was found from 80 meters in the Northern 
Gotland Basin and the outer parts of the Gulf of Finland. However, the deep water in the central 
parts of the Gulf of Finland, at LL7 was still oxygenated. Acute hypoxia was found from 60-80 
meters depth in the whole Baltic Proper.    
 
Due to a longer period of strong easterly and northerly winds and high air pressure over the Baltic 
Sea the water level in the whole area is low. This provides favourable conditions for a new large 
inflow to the Baltic Sea this winter, which is needed to improve the oxygen situation in the Baltic 
Proper.  
 
The fluorescence measurements from the CTD showed low phytoplankton activity in the whole 
investigated area.      
 
 
 
 



 
 

 

 

 
Figure 2. Transect showing oxygen and salinity through the Baltic Proper, from the Sound to the 
Eastern Gotland Basin. 
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Date: 2016-10-16 

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

Ship: AR 

Year: 2016 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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no     no     code          name                                        date       time   depth  depth   di ve  temp   pres   elac de   e e a a h o o 2 h t t t t m t l i u p o o o o i e l r n o  

                                                                        yyyymmdd   hhmm   m      m              C      hPa    aove      m m l l   x x s o o r r r o o k o m h c c c n g l   e d m  

                                                                                                                              tueo      p p t t   y y   s t i a z n t y 3 u l         n l   a c n  

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

                                                                                                                                        b c b c   b c                   s             n w     2 _  

                                                                                                                                        t t t t   t t                   i                     5 v  

                                                                                                                                        l d l d   l d                                           i  

                                                                                                                                                                                                s  

                                                                                                                                                                                                i  

                                                                                                                                                                                                t  

0544   18     GFXX29 SYK    LL7                      5950.79  02450.27  2016-10-10 11:30  104             8 15.0 9     1033   2750 13   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0545   18     BPNX60 SYK    LL12                     5929.044 02253.71  2016-10-10 17:55   84             8 16.1 9     1032   9999 11   x x - x - - x x x - x x x x - - x - - - - - - - - - - - -  

0546   18     BPNX62 SYK    LL15                     5911.001 02144.81  2016-10-10 22:20  132             9 9.0  6     1033   9999 14   x x - x - - x x - - - - - - - - - - - - - - - - - - - - -  

0547   18     BPNX35 SYK    BY29/LL19                5852.909 02019.672 2016-10-11 02:30  174             8 8.0  6     1032   9990 16   - x - x - x x x - - - - - - - - - - - - - - - - - - - - -  

0548   18     BPEX26 BAS    BY20 FÅRÖDJUPET          5759.89  01952.73  2016-10-11 07:35  196     7       8 9.6  6     1031   2740 17   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  

0549   18     BPEX21 BAS    BY15 GOTLANDSDJ          5718.729 02004.569 2016-10-11 12:20  239     7       6 9.3  7     1029   1140 19   x x - x x x x x x - x x x x - - x - - - - - - - - - - - x  

0550   18     BPEX13 BAS    BY10                     5638.021 01935.089 2016-10-11 17:50  145            10 9.5  7     1029   9990 15   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0551   18     BPSE11 BAS    BCS  III-10              5533.319 01824.012 2016-10-12 01:50   90             7 8.5  7     1026   9990 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0552   18     BPSB07 BAS    BY5 BORNHOLMSDJ          5515     01559.05  2016-10-12 09:00   91             9 9.5  9     1026   2850 12   x x - x x x x x x - x x x x - - x - - - - - - - - - - - x  

0553   18     BPSB06 BAS    BY4 CHRISTIANSÖ          5522.98  01520.033 2016-10-12 13:10   92             9 13.010     1027   2850 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0554   18     BPSA03 BAS    BY2 ARKONA               5458.27  01405.931 2016-10-12 19:10   47             9 8.9 11     1026   9999  8   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0555   18     BPSA02 BAS    BY1                      5500.949 01318.05  2016-10-12 22:40   46            11 8.8 10     1026   9990  8   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0556   18     SOCX39 BAS    W LANDSKRONA             5552     01244.918 2016-10-13 04:15   53             8 7.4  7     1028   9990  9   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0557   18     KAEX29 BAS    ANHOLT E                 5640.121 01206.668 2016-10-13 09:30   63     7       9 11.3 9     1029   1440 10   x x - x x x x - x - x x x x - - x - - - - - - - - - - - x  

0558   18     KANX50 BAS    N14 FALKENBERG           5656.402 01212.71  2016-10-13 12:00   32     7       9 9.4  9     1029   1230  7   x x - x x x x - x - x x x x - - x - - - - - - - - - - - -  

0559   18     KANX25 BAS    FLADEN                   5711.556 01139.477 2016-10-13 15:00   83             9 10.4 9     1028   2730 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0560   18     SKEX18 BAS    Å17                      5817.062 01030.258 2016-10-13 22:00  350             7 9.3  7     1030   9999 15   x x - x x x x - x - x x x x - - x - - - - - - - - - - - -  

0561   18     SKEX17 BAS    Å16                      5816.029 01043.459 2016-10-13 23:55  203             8 8.9  6     1030   9999 13   - - - - - - - - - - - - - - - - - - - - - - - - - - - - x  

0562   18     SKEX16 BAS    Å15                      5817.62  01050.709 2016-10-14 01:15  137             7 6.9  6     1030   9999 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0563   18     SKEX15 BAS    Å14                      5818.932 01056.54  2016-10-14 02:20  111             8 7.4  6     1029   9999 11   - x - x - - x - - - - - - - - - - - - - - - - - - - - - -  

0564   18     SKEX14 BAS    Å13                      5820.369 01101.665 2016-10-14 03:20  107            10 7.4  6     1029   9999 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0565   18     FIBG27 BAS    SLÄGGÖ                   5815.592 01126.14  2016-10-14 05:15   78             8 8.3  6     1028   2820  9   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0566   18     SKEX23 BAS    P2                       5752.602 01117.519 2016-10-14 12:00   95     7       7 9.8  8     1025   1330 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0567   18     KAEX29 BAS    ANHOLT E                 5640.12  01206.67  2016-10-14 19:50   63            10 16.5 7     1022   9999 10   x x - x x x x - x - x x x x - - x - - - - - - - - - - - x  

0568   18     BPSE00 EXT    N MIDSJÖBANKEN           5612.998 01716.141 2016-10-15 01:50   23            13 12.8 7     1028   9990  6   - x - x - - x - - - - - - - - - - - - - - - - - - - - - x  

0569   18     BPWX45 BAS    BY38 KARLSÖDJ            5707.032 01740.118 2016-10-16 06:40  111            14 12.7 7     1031   2840 14   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  

0570   18     BPWX38 BAS    BY32 NORRKÖPING          5801.01  01759.069 2016-10-16 12:40  201     7      15 8.1  6     1034   2840 17   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  
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