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SUMMARY 
 

The cruise, which is part of the Swedish marine monitoring programme, covered the Skagerrak, the 
Kattegat, the Sound and the Baltic Proper.  
 
In large parts of the deep water in the Baltic Proper the oxygen concentrations were found to be 
around 0 ml/l, but no high concentrations of hydrogen sulphide was found. Though, in the Western 
Gotland Basin, hydrogen sulphide was found from depth exceeding 80 meters. Acute hypoxia, < 2 
ml/l was found in all basins from 60-70 meters depths in the Baltic Proper.      
 
In Skagerrak and Kattegat all nutrients were lower than normal in the whole upper part of the water 
column. The opposite was found in the Baltic Proper were all nutrients were elevated to 
concentrations over or much over normal levels for the season.  
 
The surface water temperature was lower than normal in the Western, Northern and Eastern Gotland 
Basin and the surface salinity was higher than normal in the Eastern Gotland Basin. In remaining 
areas normal salinities and temperatures were found.  
 
Next cruise is scheduled to start 7th of January. In addition to the normal sampling, the winter pool 
of nutrients will be surveyed in the Kattegat area.   
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RESULTS 
 
The cruise was performed aboard the Finnish research vessel Aranda and started in Helsinki on the 
7th of December and ended in the same port on 14th of December. The winds during the cruise were 
mainly westerly with varying strength. During the beginning of the cruise, in the Gulf of Finland 
there were strong winds which declined in the Western Gotland Basin. Fresh to strong winds were 
also prevailing in Hanö Bight and in the Eastern Gotland Basin.    
 
During the expedition extra zooplankton samples were taken on behalf of Umeå University for 
future analysis of mercury. 
 
On behalf of the Swedish Agency for Marine and Water Management, photos and films were taken 
of the bottom at a number of sampling stations during the cruise. The photage will be used to 
describe the bottom nature type at the sampling stations.  
 

 
 
Figure 1. The drop-video rig is equipped with head lights and two Go-pro cameras that both takes 
pictures and films the bottom. The image is taken at the station P2 in Skagerrak.   
 
 
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 was found to be just over 7°C. 
The surface salinity varied from 31-33 psu, somewhat higher than normal near the coast and in the 
southern parts. In the remaining areas the salinities was found to be normal. The halocline and 
thermocline was well developed in the outer Skagerrak and coincided at 20 meters depth. In the 
eastern and southern parts the surface layer was well mixed down to 70-80 meters depth.  
 
 
 
 
 



 
 

 
Generally, all nutrients showed concentrations lower than normal in the whole water column except 
from the coastal stations were the concentrations were found to be normal. The concentration of 
phosphate was about 0.3 µmol/l and inorganic nitrogen (nitrate+ nitrite+ammonia) varied from 3.1 
to 3.4 µmol/l. Silicate concentrations varied from 1.7 – 2.0 µmol/l. At Släggö the concentrations 
were higher, phosphate 0.5 µmol/l, silicate 5.3 µmol/l and inorganic nitrogen 5.1 µmol/l. 
  
The fluorescence from the CTD was low at all stations but some phytoplankton activity 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 normal for the season and varied between 5.9 – 6.7°C, 
lowest in the Sound and highest in the northern parts. Surface salinities was highly elevated in the 
whole areas and varied from 27 – 30 psu in Kattegat and around 23 psu in the Sound. The 
stratification was found at 5 to 25 meters depth.  
 
The nutrients showed a similar situation as in Skagerrak, hence all nutrients showed concentrations 
lower or much lower than normal in the whole water column. The phosphate concentration was 0.2-
0.3 µmol/l. The inorganic nitrogen had increased to 1.7 - 2.7 µmol/l, in the Kattegat and the Sound. 
Silicate varied around 1.1-2.2 µmol/l in Kattegat and 4.2 µmol/l in the Sound.    
 
The deep water was well oxygenated in the whole Kattegat as well as in the Sound. The 
concentrations in the bottom water varied around 5 ml/l.   
 
The fluorescence from the CTD indicated phytoplankton activity down to 20 meters depth in the 
whole area.  
 
 
The Baltic Proper 
 
The temperature in the surface water was lower than normal in the Western, Northern and Eastern 
Gotland Basin and varied between 5.7°C, in the northern parts to 7.7°C in southwest. The salinity 
was higher than normal in the surface water in the Eastern Gotland Basin but normal in the 
remaining areas. The surface salinity was lowest in the Western Gotland Basin with 6.8 psu and 
highest in Arkona Basin with 8 psu. The halocline and thermocline was found at 40-55 meters 
depth. In the Arkona basin the stratification was weakly developed and was found shallower at 20-
25 meters depths.     
 
The phosphate concentrations were elevated in the whole investigated area with the exception of the 
Arkona- and Bornholm Basin where normal conditions prevailed. The concentrations varied 
between 0.5 and 0.7 µmol/l. The concentrations of inorganic nitrogen was also highly elevated and 
varied from 2.4 to 4.3 µmol/l. Silicate concentrations continued to be highly elevated in the whole 
area and varied between 12 - 18 µmol/l. 
 
 
 
 
 
 
 



 
 

 
In large parts of the Baltic Proper deep water, oxygen concentration near 0 ml/l was found, but no 
high concentrations of hydrogen sulphide was noted. The only exception was the Western Gotland 
Basin where hydrogen sulphide still was found at high concentrations from 80 meters depth. In the 
Eastern Gotland Basin (BY15) anoxic conditions was found at the bottom (235 meters) but north of 
that station at the Fårö deep (BY20) no hydrogen sulphide was found but the concentration of 
oxygen was close to 0 ml/l. Acute hypoxia, < 2ml/l, was found in all basins at depths exceeding 60-
70 meters depth. 
 
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 and Western Gotland Basin. 
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APPENDICES 
- Track chart 
- Table over stations, analysed parameters and number of sampling depths 
- Map showing bottom oxygen concentrations 
- Vertical profiles for normal monitoring stations 
- Monthly average surface water plots for normal monitoring stations 
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                                                                                                                                                                                Date: 2016-12-14 

                                                                                                                                                                                Time:      23:17 

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

Ship: AR 

Year: 2016, 2026 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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0602   20     BPNX35 BAS    BY29/LL19           5852.91  02019.66 20161208   0230   175            28 11.5 5     1001   9990 -xx- 16   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  

0603   20     BPNX37 BAS    BY31 LANDSORTSDJ    5836.62  01814.18 20161208   1020   445     8      28 11   8      997   2740 2xx- 23   x x - x x x x x x - x x x x - - x - - - - - - - - - - - -  

0604   20     BPWX38 BAS    BY32 NORRKÖPING     5801.00  01759.07 20161208   1710   202            28 10.2 8     1002   9990 ---- 17   x x - x - x x x x - x x x x - - x - - - - - - - - - - - x  

0605   20     BPWX45 BAS    BY38 KARLSÖDJ       5707.02  01740.12 20161208   2310   110            27 11   7     1008   9990 -xx- 14   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  

0606   20     BPWK01 BAS    Ref M1V1            5622.25  01612.11 20161209   0830    20     4      27 4.9  7     1010   2830 1xx-  5   x x - x x x x - x - x x x x - - x - - - - - - - - - - - x  

0607   20     BPSH05 BAS    HANÖBUKTEN          5537.04  01452.04 20161209   1540    79            26  7   8     1015   9990 ---- 11   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0608   20     BPSA03 BAS    BY2 ARKONA          5458.27  01405.93 20161209   2050    47            24 11   7     1017   9990 2xx-  8   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0609   20     BPSA02 BAS    BY1                 5500.95  01318.06 20161210   0100    45            25 12.5 7     1013   9990 ----  8   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0610   20     SOCX39 BAS    W LANDSKRONA        5552.00  01244.90 20161210   0700    52     7      25 13   9     1009   2830 ----  9   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0611   20     KAEX29 BAS    ANHOLT E            5640.11  01206.68 20161210   1250    62            27 10   7     1009   2840 -xx- 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0612   20     KANX25 BAS    FLADEN              5711.54  01139.47 20161210   1710    85            27 12.5 7     1009   9990 ---- 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0613   20     SKEX18 BAS    Å17                 5817.06  01030.27 20161211   0020   348            25  9   7     1005   9990 1xx- 15   x x - x x x x - x - x x x x - - x - - - - - - - - - - - -  

0615   20     SKEX16 BAS    Å15                 5817.66  01050.70 20161211   0345   137            26  9   7     1003   9990 ---- 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0616   20     SKEX15 BAS    Å14                 5818.93  01056.53 20161211   0455   111            27  9   7     1002   9990 ---- 11   - x - x - - x - - - - - - - - - - - - - - - - - - - - - -  

0617   20     SKEX14 BAS    Å13                 5820.37  01101.67 20161211   0615    93            28 7.9  7     1002   9990 ---- 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0618   20     FIBG27 BAS    SLÄGGÖ              5815.59  01126.13 20161211   0820    71     7      35 2.5  6     1002   2720 1xx-  9   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0619   20     SKEX23 BAS    P2                  5752     01117.51 20161211   1415    95            36 6.8  5     1005   1530 ---- 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0620   20     KANX50 BAS    N14 FALKENBERG               01212.71 20161211   2210    31            31 10   2     1013   9990 1xx-  7   x x - x x x x - x - x x x x - - x - - - - - - - - - - - x  

0621   20     KAEX29 BAS    ANHOLT E            5640.11  01206.66 20161212   0100    62            06 11   2     10170  9990 1xx- 10   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0622   20     BPSB06 BAS    BY4 CHRISTIANSÖ     5522.98  01520.03 20161212   1900    92            23  6   2     1027   9990 ---- 13   x x - x - x x x x - x x x x - - x - - - - - - - - - - - x  

0623   20     BPSB07 BAS    BY5 BORNHOLMSDJ     5515.00  01559.05 20161212   2200    91            24 11   3     1026   9990 2xx- 12   x x - x x x x - x - x x x x - - x - - - - - - - - - - - x  

0624   20     BPSE11 BAS    BCS  III-10         5533.31  01824.01 20161213   0600    90            29 14   2     10220  6990 -xx- 12   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0625   20     BPEX13 BAS    BY10                5635.01  01935.09 20161213   1330   149            27 10   4     1016   2740 ---- 15   x x - x - x x - x - x x x x - - x - - - - - - - - - - - x  

0626   20     BPEX21 BAS    BY15 GOTLANDSDJ     5718.73  02004.57 20161213   1850   240            27 12   4     1010   9990 2xx- 19   x x - x - x x x x - x x x x - - x - - - - - - - - - - - x  

0627   20     BPEX21 BAS    BY15 Extra djupserie5718.73  02004.57 20161213   2030   240            29 16   4     1009   9990 ----  5   x x - x - x x x x - x x x x - - x - - - - - - - - - - - -  

0628   20     BPEX26 BAS    BY20 FÅRÖDJUPET     5759.88  01952.82 20161214   0115   195            33 14   2     1008   5990 ---- 17   - x - x - x x - x - x x x x - - x - - - - - - - - - - - -  

0614   20     SKEX17 BAS    Å16                 5816.03  01043.46 20261211   0235   202            26  9   7     1004   9990 ---- 14   - x - x - - x - - - - - - - - - - - - - - - - - - - - - -  
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OXYGEN IN BOTTOM WATER (depth >= 80 m)
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Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 80 m)
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STATION  BY15 GOTLANDSDJ  SURFACE WATER (0-10m)
Annual Cycles

OXYGEN IN BOTTOM WATER (depth >= 225 m)
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STATION  BY15 GOTLANDSDJ  SURFACE WATER (0-10m)
Annual Cycles

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

OXYGEN IN BOTTOM WATER (depth >= 175 m)
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