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SUMMARY 

The expedition was part of the Swedish regular marine monitoring programme and covered the 

Skagerrak, the Kattegat, the Sound, the Baltic Proper and the Gulf of Finland. Data presented in this 

report has been subject to preliminary quality control procedures only. 

 

The surface water in Skagerrak and Kattegat was somewhat cooler, around 11°C, than the surface 

water in the Baltic Proper where there was about 13°C. Inorganic nitrogen (NO2+NO3) in surface 

waters were close to the detection limit in all regions. The concentrations of phosphate were low 

throughout the region except in the Southern Baltic, where they were somewhat higher than normal. 

The effect of the large inflow event in December 2014 could not be seen farther north than the 

station BY20 in the Eastern Gotland Basin. The inflow event contributed to more oxygen in the 

Baltic Proper deep water but oxygen levels are now declining and the oxygen concentration in the 

Gotland Deep had now been reduced to 0.5 ml/l. The concentration of hydrogen sulphide has 

decreased which probably is an effect of the inflow. In Western- and Northern Gotland Basins the 

oxygen situation remains severe. In the Western Gotland Basin, completely oxygen-free conditions 

were found from 80-90 meters while acute hypoxia occurred from 80 meters. The northern part was 

completely oxygen-free from 70-80 meters and acute hypoxia occurred from 70 meters. Oxygen 

levels in the bottom water in the Bornholm Basin and Hanö Bight had decreased by a further 0.5 

ml/l since the previous survey in September and acute hypoxia was also noted. During the entire 

expedition an outflow from the Baltic to the Kattegat was ongoing and there was a strong two-layer 

stratification in the Sound. 

 

The next regular cruise is scheduled to start November 9, 2015.  
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PRELIMINARY RESULTS 
 

The expedition was conducted aboard the Finnish research vessel Aranda and started in Helsinki on 

October 12 and ended in the same port on October 19. The winds during the expedition were mainly 

easterly and weak. Air temperatures ranged between 5.6 and 11.3 °C. During the entire expedition 

an outflow from the Baltic to the Kattegat was ongoing. 

 

In the Gulf of Finland and the northern Baltic Proper four stations were visited also this time that 

usually are sampled by the Finnish Environment Institute (SYKE). This extended monitoring is part 

of a new collaboration between SYKE and SMHI with a view to, i.e., increasing the sampling 

frequency at Swedish and Finnish monitoring stations.  

During the expedition a bottom-mounted measuring rig was taken up at the southern Öland. The 

system was deployed April 25, 2015 and has since then measured the temperature, salinity and 

oxygen at 58 meters depth with a measurement frequency of 10 minutes. The purpose of this 

operation is to follow the oxygen development in the Western Gotland Basin. 

 

 

The Skagerrak 

 

The temperature of the surface water had begun to drop and was about normal or slightly below, in 

the range between 11.07 and 12.29 °C. Below the cooled surface water a layer of warmer summer 

water was found and there below a thermocline at 40-60 meters. The salinity of the surface layer 

varied between 22.81 and 24.67 psu, lowest at the coast. In off-shore Skagerrak, the halocline 

ranged over a large depth range, 10-40 m, and surface salinity was slightly lower than normal.  

Closest to the coast the halocline was more developed, 10-20 m, and surface salinity around normal. 

 

All nutrients in the surface waters showed low concentrations both at the coast and in the outer parts 

which is normal for the season. The concentrations in surface waters for phosphate was in the range 

0.07-0.13 µmol/l, inorganic nitrogen (NO2 + NO3) around the detection limit <0.1 µmol/l and 

silicate 0.8-2.1 µmol/l. The lowest oxygen levels in the bottom water was measured at Släggö in 

Gullmarsfjorden estuary, 4.69 ml/l at 69 m, which is slightly higher than normal. Slightly lower 

oxygen concentration, 4.27 ml/l were found at the same station at 20-30 m depth is probably due the 

warmer water layer there. 

 

Fluorescence measurements showed low biological activity in the surface layer 0-10 m. For more 

details on species composition see separate report on the algae situation.  

 

The Kattegat and the Sound  

 

In the Kattegat, the temperature of the surface water was in the range of 10.89 to 11.92 °C, which is 

normal to slightly below normal for the season. The salinity of the surface layer varied between 

19.48 and 22.7 psu in the Kattegat, which is typical. In the Sound the salinity was low, 8.49 psu, 

depending on the outflowing surface water from the Baltic Sea. The stratification, where the 

halocline and thermocline coincided, were found in 10 to 20 meters depth. 

 

The concentrations of nutrients in surface waters were normal for the season in Kattegat. The 

phosphate content ranged from 0.10 to 0.13 µmol/l and thus continues to rise, which is the normal 

case in the fall. Silicate showed lower levels than normal, 0.9-1.6 µmol/l, and inorganic nitrogen 

(NO3 + NO2) were below the reporting limit. In the Sound surface water where the phosphate 

concentration (0.35 µmol/l) and the content of inorganic nitrogen (0.28 µmol/l) normal and the 

content of silicate (5.0 µmol/l) low. However, ammonium was present (0.47 µmol/l) indicating 

degradation of organic material in the surface layer. In the Sound, there was also a very strong 

http://www.syke.fi/en-US


 
 

stratification at 10 m, where the surface water had 8.49 psu in salinity and bottom water was 33.89 

psu. In the stratification an oxygen-minima was observed of 2.30 ml/l, as well as elevated levels of 

all nutrients. The lowest oxygen levels in the bottom water were measured at Anholt E in the 

Kattegat (2.92 ml/l) and at W Landskrona in the Sound (2.84 ml/l). 

 

Plankton activity was low in the surface layer 0-10 m. For details about the species composition see 

separate report on the algae situation. 

 

The Baltic Proper 

 

The temperature in the surface layer were normal or slightly above normal for the season and varied 

from 12.14 °C to 13.88 °C, eastern and northern parts were slightly warmer than the western part. 

Surface salinity was normal for the time of year with slightly higher levels in the eastern part and 

ranged from 5.54 psu in the central Gulf of Finland to 8.03 psu in the south western Baltic. The 

halocline was found at 40-70 meters depth in the western and 60-80 meters depth in the eastern 

Gotland Basin, while it was slightly shallower in the south. In the Bornholm Basin the halocline was 

found at 55-65 m depth. Thermocline was at 30 meters depth and was well developed. 

 

The concentrations of phosphate in surface waters were now higher than in September throughout 

the Baltic Sea. The concentrations ranged between 0.12 µmol/l in the northern Baltic Proper to 0.49 

µmol/l in the south western Baltic Proper where levels were somewhat higher than normal. There 

was still somewhat elevated levels of silicate which varied between 7.1 and 12.2 µmol/l. The 

highest phosphate levels were noted in the Arkona Basin and the highest silicate at the coastal 

station REFM1V1. Inorganic nitrogen (NO2 + NO3) was still completely exhausted in the whole 

area except at the coastal station RefM1V1 where it could be measured inorganic nitrogen in surface 

waters. 

 

In order to follow the progress of the major inflow to the Baltic Sea, which occurred in December 

2014, was also during this expedition an additional sampling carried out at station BY21 in 

Northern Gotland Basin. It appeared, however, no effects of the inflow event at this station. Just like 

the last sampling in September, an effect of the inflow at BY20 was still visible .Hydrogen sulphide 

was still present from 80 meters depth, but with slightly lower concentrations than during the 

previous survey. 

 

In Western- and Northern Gotland Basins the oxygen situation remains very severe. In the Western 

Gotland Basin completely oxygen-free conditions, when hydrogen sulphide is formed, were found 

from 80-90 m while acute hypoxia, <2 ml/l, were found from 80 meters. The northern part was 

completely oxygen-free from 70-80 meters and had acute hypoxia from 70 meters. 

 

In the Gotland Deep in the Eastern Gotland Basin, acute hypoxia occurred at depths exceeding 80 

meters. The entire water column was now oxygenated, and no hydrogen sulphide was measured. 

Concentration of oxygen, however, had further declined slightly since the previous expedition in 

September and was now around 0.5 ml/l. Oxygen levels in the bottom water in the Bornholm Basin 

and Hanö Bight had decreased by 0.5 ml/l since the previous survey in September and acute hypoxia 

thus remained. 

 

Fluorescence measurements showed low biological activity of the thermocline. For more details on 

species composition see separate report on the algae situation. 

 

  

 

 



 
 

 

 

 

 

 
 

 
Figure 1. Transect showing the oxygen and salinity from the Sound to the Gulf of Finland.  
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APPENDICES 
 

- Track chart 

- Table over stations, parameters and sampling depths 

- Map showing bottom oxygen concentrations 

- Monthly average surface water plots for selected stations 

- Vertical profiles for selected stations 



SMHis hydrografiska stationer 
• Basstation 
X HELCOM-station 
• Karteringsstation 

O Karteringsområde 

• 

• 

• • 

• 

• 
• ~Y29 

:._BY31 
• t> 

• BY32 • BY20 

• 
• :.:.SY15 

• 
e BY10 

• 
e BCS 111-10 

• 

• 

• • • 
• 

• 
~~ 

·9 

150 300 

SYKEs hydrografiska stationer
Basstation

a000353
Textruta
         TRACKCHART
Country:    Sweden
Ship:         R/V ARANDA
Date:         20151012-20151019
Series:      0606-0636

a001109
Oval

a001109
Oval

a001109
Oval

a001109
Oval

a001109
Oval

a001109
Polygonlinje



SMHI                                     *****     Hydrographic        Ship: 01-Aranda                 ******                                  Date: 2015-10-19 

Ocean enh                                *****     series              Year: 2015                      ******                                  Time: 16:36 

 

 

 

Ser  Stat  P   Station----------------- Lat----- Lon----- Date     Time Bottom  Secchi Wind   Air  Air  WCSI C PPCPZZT No T S P O H P T N N N T A S H L P P T C 

no   code  r                                              yyyymmdd hhmm depth   depth  di ve  temp pres elec t Hrhhoor de e a h x 2 o o o o h o l i u i O O O o 

           o                                                       utc    m       m             C  hPa  aoae d Cilyooa    m l   y S 4 t 2 3 4 t k O m g N C C m 

           j                                                                                            tu      motPBw    p i   g   P P N N N N a 3 u n       m 

                                                                                                        hd      PrP  l      n                   l   s i         

0606 GFXX29EXT BY23/LL7                 N5950.5  E2450.3  20151012 1200  102      5    29  6   9.8 1031 1130 x --x---- 13 x x - x - x x x x x x - x - - - - - x 

0607 BPNX60EXT LL12                     N5929.0  E2254.0  20151012 1755   82           31  3   9.8 1031 9990 x --x---- 11 x x - x x x x x x x x - x - - - - - - 

0608 BPNX00EXT LL15                     N5911    E2144.81 20151012 2230  132           00  0   9.9 1031 9990 x --x---- 15 x x - x x x x x x x x - x - - - - - - 

0609 BPNX00EXT LL17                     N5902    E2104.77 20151013 0100  169           11  2  10.6 1031 9990 x --x---- 16 x x - x x x x x x x x - x - - - - - x 

0610 BPNX27EXT BY21                     N5826.5  E2020    20151013 0530  120           09  4  10.2 1030 2830 x ------- 14 x x - - x - - - - - - - - - - - - - x 

0611 BPEX26BAS BY20  FÅRÖDJ             N5800    E1953    20151013 0850  194      7    12  8   9.6 1029 2730 x --x---- 17 x x - x x x x x x x x - x - - - - - x 

0612 BPEX21BAS BY15  GOTLANDSDJ         N5720    E2003    20151013 1310  238      7    11  8   9.2 1027 2730 x -xxxx-- 19 x x x x x x x x x x x x x x - - - - - 

0613 BPEX21EXT BY15  GOTLANDSDJ         N5720    E2003    20151013 1440  238           11  8   9.7 1027 1430 x -------  5 x x - x x x x x x x x - x - - - - - - 

0614 BPEX13BAS BY10                     N5638    E1935    20151013 1925  144           14  8  10.1 1026 9990 x --x---- 15 x x - x - x x x x x x - x - - - - - - 

0615 BPSE11BAS BCS III-10               N5533.3  E1824    20151014 0250   89           10  8   9.8 1024 9990 x --x---- 12 x x - x - x x x x x x - x x - - - - - 

0616 BPSB07BAS BY5  BORNHOLMSDJ         N5515    E1559    20151014 1037   90      8    10 10   9.8 1024 2830 x -xxxx-- 12 x x x x - x x x x x x x x x - - - - - 

0617 BPSB06BAS BY4  CHRISTIANSÖ         N5523    E1520    20151014 1355   91           10 11  10.4 1024 2830 x --x---- 12 x x - x - x x x x x x - x - - - - - - 

0618 BPSA03BAS BY2  ARKONA              N5500    E1405    20151014 1940   44           10 13  10.6 1024 9990 x --xxx--  7 x x - x - x x x x x x - x x - - - - x 

0619 BPSA02BAS BY1                      N5500    E1318    20151014 2250   46           10 11  11.3 1024 9990 x --x----  8 x x - x - x x x x x x - x - - - - - - 

0620 SOCX39BAS W LANDSKRONA             N5552.0  E1245.0  20151015 0500   50           06  8   8.1 1024 9990 x --x----  9 x x - x - x x x x x x - x - - - - - - 

0621 KAEX29BAS ANHOLT E                 N5640.0  E1207.0  20151015 1020   63      9    09  7   9   1026 4930 x -xxxx-- 10 x x x x - x x x x x x x x x - - - - - 

0622 KANX50BAS N14 FALKENBERG           N5656.40 E1212.70 20151015 1245   31      9    08  6  11.2 1026 4930 x -xxxx--  7 x x x x - x x x x x x x x - - - - - - 

0623 KANX25BAS FLADEN                   N5711.5  E1140    20151015 1545   85           05  8  11.0 1025 2730 x --x---- 12 x x - x - x x x x x x - x - - - - - - 

0624 SKEX23BAS P2                       N5752    E1118    20151015 2015   94           06  7   9.4 1027 9990 x --x---- 10 x x - x - x x x x x x - x - - - - - - 

0625 SKEX18BAS Å17                      N5816.5  E1030.8  20151016 0050  348           09  7   9.2 1026 9990 x --xxx-- 14 x x x x - x x x x x x x x - - - - - x 

0626 SKEX17BAS Å16                      N5816    E1043.5  20151016 0340  202           06  7   8.7 1025 9990 x ------- 13 - - - - - - - - - - - - - - - - - - - 

0627 SKEX16BAS Å15                      N5817.7  E1051    20151016 0500  136           07  9   8.4 1025 9990 x --x---- 12 x x - x - x x x x x x - x - - - - - - 

0628 SKEX15BAS Å14                      N5819    E1056.5  20151016 0605  110           06  8   8.0 1026 1130 x ------- 10 - - - - - - - - - - - - - - - - - - - 

0629 SKEX14BAS Å13                      N5820.2  E1102    20151016 0700   97           06  7   5.6 1026 1130 x --x---- 10 x x - x - x x x x x x - x - - - - - - 

0630 FIBG27BAS SLÄGGÖ                   N5815.5  E1126.0  20151016 0910   72      6    06  7   7.3 1025 4920 x --xxx--  9 x x - x - x x x x x x - x - - - - - x 

0631 KAEX29BAS ANHOLT E                 N5640.0  E1207.0  20151017 0035   63           08  9   9.1 1020 9990 x --xxx-- 10 x x x x - x x x x x x x x - - - - - - 

0632 BPSH05BAS HANÖBUKTEN               N5537    E1452    20151017 1940   79           08  9  10.7 1018 6990 x --x---- 11 x x - x - x x x x x x - x - - - - - - 

0633 BPWK01BAS REF M1V1                 N5622.25 E1612.1  20151018 0240   20           02  8  10.8 1018 9990 x -xxxx--  5 x x x x - x x x x x x x x - - - - - - 

0634 BPSE00EXT 4.5NE ÖLANDS SÖDRA       N5610.06 E1659.0  20151018 0555   55           05  8  11.1 1018 4830 x -------  9 x x - x - - - - - - - - - - - - - - x 

0635 BPWX45BAS BY38  KARLSÖDJ           N5707    E1740    20151018 1320  109      7.5  01  8  11.3 1018 1330 x --x---- 14 x x - x x x x x x x x - x - - - - - - 

0636 BPWX38BAS BY32  NORRKÖPINGSDJ      N5801    E1759    20151018 1845  201           05  7  11.5 1019 9990 x --x---- 17 x x - x x x x x x x x - x - - - - - - 

 



Bottom water oxygen concentration (ml/l)
Country: Finland
Ship   : Aranda
Date   : 20151012-20151018
Series : 0606-0636
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