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SUMMARY 
 
The expedition was part of the Swedish regular marine monitoring programme and covered the 
Skagerrak, Kattegat and the Baltic Proper. Mapping of winter nutrients were performed in Kattegat. 
This cruise was the first with the Finnish research vessel Aranda that during 2014 will be chartered 
by SMHI. Data presented in this report have been subject to preliminary quality control procedures 
only. 
 
In Skagerrak and Kattegat, surface salinity was much lower than usual, which indicate a strong 
influence of outflowing Baltic water. The mapping of nutrients in the Kattegat showed small 
variations and overall normal concentrations. In the Baltic Proper the concentrations of phosphate 
and silicate were elevated in the Western Gotland basin. The oxygen concentrations in the bottom 
water in Hanö Bight and the Bornholm basin had decreased to acute hypoxia. Oxygen free 
conditions, anoxia, were found from 90 – 100 meters depth and acute hypoxia from 70 – 90 meters 
depth in the Western, Northern and Eastern Gotland Basins. The phytoplankton activity was low in 
the whole investigated area. 
 
The next cruise will begin on 24th February and will cover the Skagerrak, Kattegat and the Baltic 
Proper. Mapping of the winter pool of nutrients will be performed in the Baltic Proper.    
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PRELIMINARY RESULTS 
 
The cruise, which is the first with the Finnish research vessel Aranda, began in Helsinki on February 
2nd and ended in Nynäshamn on February 12th. A short visit was made to the port of Gothenburg for 
loading of complementing instruments and for press preview of the research vessel and SMHI’s 
work on-board. During the first leg, between Helsinki and the port of Gothenburg, the winds were 
weak to moderate. After the stop in Gothenburg the wind increased to strong. Thereafter, back in the 
Baltic Sea the winds were again weak or moderate. Wind directions were mainly from southeast and 
southwest.  The air temperature varied between -1 and 4°C. During the cruise the winter pool of 
nutrients were mapped in the Kattegat and the Sound and 17 stations were visited in this area. 
Totally, during the whole cruise about 40 stations were visited.  
 
Sampling was also carried out for measuring of dissolved inorganic carbon (DIC) and comparative 
analysis of three methods of measuring pH (pH-electrode, by spectrophotometer and with 
fluorometers). Data from these studies will form the basis for how the pH will be analysed in the 
future within the Swedish maritime monitoring programme.  
 
The Skagerrak 
 
The surface temperatures were lower than normal and varied between 1.2 and 2.1°C. The salinity 
was much lower than normal and varied from 19.4 psu close to the coast to 21.2 psu in the central 
part of Skagerrak, which indicate strong influence of outflowing Baltic water. Both thermocline and 
halocline were well developed and found at 10 – 20 meters depth.   
Generally, the concentrations of all nutrients in the surface layer had increased since the last 
measurements in December. Phosphate and the sum of nitrite + nitrate shoved normal levels typical 
for the season. However, high silicate levels, double normal values, were found in the central 
Skagerrak. Phosphate concentration were between 0.53 - 0.56 µmol/l, the sum of nitrite + nitrate 
varied between 5.96 - 6.44 µmol/l, while silicate concentrations varied from 10.3 - 11.2 µmol/l.  
 
Plankton activity based on CTD fluorescence measurements and oxygen saturation was low.  
 
The Kattegat and the Sound  
 
The temperature in the surface water was lower than normal and varied between 1.8 – 3.0°C,  
lowest in the outflowing Baltic water from the Sound and the Belt and highest in the northern parts. 
As in Skagerrak, the salinity of the surface water was lower than normal, 16.1 – 22.1 psu. The 
thermocline and halocline was located at a depth of 10 - 20 meters. 
The mapping of the winter pool of nutrient showed that the concentrations of phosphate in the 
surface water were normal and that the variations were small, 0.54 – 0.60 µmol/l. The concentration 
of nitrite + nitrate was also normal and varied between 5.53 – 7.00 µmol/l, highest in the northern 
parts and along the Danish coast. The silicate concentrations also showed small variations around 
10.6 – 11.7 µmol/l, which is normal.  
The oxygen situation in the deep water was good. The lowest oxygen concentration, 5.92 ml/l, was 
measured at the station Kullen in the southeastern part.  
 
Plankton activity based on CTD fluorescence measurements and oxygen saturation was present but 
low in the whole investigated area.  
 
 
 
 



 
 

The Baltic Proper 
 
Surface temperatures were normal for the season, 2.2 - 3.5°C. Salinity in the surface layer was 
elevated in the Hanö Bight and in the Bornholm Basin, 7.7 - 8.0 psu, while in the Eastern Gotland 
Basin lower than normal, 6.9 - 7.2 psu. The surface layer of the Baltic Proper was well mixed, both 
thermocline and halocline was found at about 70 meters depth in the Northern, Western and Eastern 
Gotland Basins, at 55 meters depth in the Bornholm basin and at 35 - 40 meters depth in the Arkona 
Basin.  
 
The concentrations of phosphate were higher than normal, 0.74 – 0.85 µmol/l in the Western 
Gotland Basin. I the remaining areas the concentrations were normal and varied around 0.60 – 0.78 
µmol/l. Also the concentration of silicate was elevated in the Western Gotland Basin, 15.4 – 15.8 
µmol/l. Normal concentrations were found in all the other areas with the exception of Hanö Bight 
were it was lower than normal, 10.4 µmol/l. The amount of nitrite + nitrate was generally lower than 
normal and varied between 2.62 – 3.61 µmol/l.    
 
Since December 2013 and during the beginning of 2014 there have been no significant inflows to 
the Baltic Sea. Small inflows that have occurred have improved the oxygen situation in the deep 
water in the Arkona Basin. In the Bornholm Basin and in the Hanö Bight, where inflows during the 
autumn 2013 had improved the oxygen conditions, oxygen concentrations in the bottom water had 
now decreased to acute hypoxic conditions (< 2 ml/l). At the station BCSIII-10 the influence of the 
autumn inflows 2013 could still be seen and the bottom oxygen was just above 2 ml/l. Completely 
oxygen free conditions, (anoxia) were found from 90 - 100 meters depth in the Western, Eastern and 
Northern Gotland Basins and acute hypoxia from 70 – 90 meters depth.     
 
The plankton activity was low in the whole investigated area.  
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SMHI                                     *****     Hydrographic        Ship: 01-Aranda                 ******                                  Date: 2014-02-17 
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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         

0062 BPNX35BAS BY29                     N5853    E2019    20140204 0110  163                            9990 x --x---- 16 x x - x x x x x x x x - x - - - - - x 

0063 BPNX37BAS BY31  LANDSORTSDJ        N5835    E1814    20140204 0850  443     10    14 10   1.0 1017 2840 x -xxxx-- 23 x x x x x x x x x x x x x - - - - - x 

0064 BPWX38BAS BY32  NORRKÖPINGSDJ      N5801    E1759    20140204 1610  170           17  7   2.0 1013 1130 x --x---- 16 x x - x x x x x x x x - x - - - - - - 

0065 BPWX45BAS BY38  KARLSÖDJ           N5707    E1740    20140204 2305  110           18  5   2.2 1012 9990 x --x---- 14 x x - x x x x x x x x - x - - - - - x 

0066 BPWK01BAS REF M1V1                 N5622.25 E1612.1  20140205 0845   21      5.5  36  4  -1.0 1008 4820 x -xxxx--  5 x x x x - x x x x x x - x - - - - - - 

0067 BPSH05BAS HANÖBUKTEN               N5537    E1452    20140205 1620   80           12  6   1.9 1002 1330 x --x---- 11 x x x x - x x x x x x x x - - - - - x 

0068 BPSA02BAS BY1                      N5500    E1318    20140205 2320   46           16  5   1.9 1000 9990 x --x----  8 x x x x - x x x x x x - x - - - - - x 

0069 SOCX44BAS ÖRESUND-4                N5538.8  E1257.3  20140206 0450   14           18  5   1.8  999 9990 x --x----  4 x x - x - x x x x x x - x - - - - - - 

0070 SOCX39BAS W LANDSKRONA             N5552.0  E1245.0  20140206 0715   44           15  6   1.6  999 2830 x --x----  9 x x - x - x x x x x x - x - - - - - - 

0071 KAEX33BAS KULLEN                   N5614    E1222.2  20140206 1020   25      9.5  18  9   3.5  999 2830 x --x----  6 x x - x - x x x x x x - x - - - - - - 

0072 KAEL63BAS LAHOLM-3 (YG)            N5633.3  E1234    20140206 1248   23     10    17  9   3.2  999 2730 x --x----  5 x x - x - x x x x x x - x - - - - - - 

0073 KAEX30BAS ST MIDDELGRUND           N5634    E1213    20140206 1424   51      8.5  19  8   3.8  999 2740 x --x----  9 x x - x - x x x x x x - x - - - - - - 

0074 KAEX29BAS ANHOLT E                 N5640.0  E1207.0  20140206 1545   54           18 10   3.5  999 9990 x -xxxx-- 10 x x x x x x x x x x x x x - - - - - x 

0075 KANX50BAS N14 FALKENBERG           N5656.40 E1212.70 20140206 1910   32           19 10   3.3  999 9990 x -xxxx--  7 x x x x - x x x x x x x x - - - - - x 

0076 KANX26BAS L:A MIDDELGRUND          N5657.5  E1145.5  20140206 2202  100           19  9   3.0  998 9990 x --x---- 14 x x - x - x x x x x x - x - - - - - - 

0077 KANX25BAS FLADEN                   N5711.5  E1140    20140207 0024   70           16  8   2.6  997 9990 x --x---- 11 x x - x - x x x x x x - x - - - - - - 

0078 SKEX23BAS P2                       N5752    E1118    20140208 0830   91      8    21 10   2.8  989 1340 x --x---- 10 x x - x - x x x x x x - x - - - - - - 

0079 FIBG27BAS SLÄGGÖ                   N5815.5  E1126.0  20140208 1205   65      9    18  9   3.2  989 1420 x --xxx--  9 x x - x - x x x x x x - x - - - - - - 

0080 SKEX14BAS Å13                      N5820.2  E1102    20140208 1446  116           15 14   2.6  986 2840 x --x---- 11 x x - x - x x x x x x - x - - - - - x 

0081 SKEX15BAS Å14                      N5819    E1056.5  20140208 1606  112           15 13   2.3  985 9990 x ------- 11 - - - - - - - - - - - - - - - - - - - 

0082 SKEX16BAS Å15                      N5817.7  E1051    20140208 1707  136           16 14   2.4  985 9990 x --x---- 12 - x - x - x x x x x x - x - - - - - x 

0083 SKEX17BAS Å16                      N5816    E1043.5  20140208 1831  204           16 14   2.5  984 9990 x ------- 13 - - - - - - - - - - - - - - - - - - - 

0084 SKEX18BAS Å17                      N5816.5  E1030.8  20140208 1949  342           17 13   2.8  983 9990 x --x---- 14 - x x x - x x x x x x x x - - - - - x 

0085 KANX02BAS SW VINGA  GF4            N5733    E1131.5  20140209 0240   82           17 11   2.6  984 9990 x --x---- 12 x x - x - x x x x x x - x - - - - - - 

0086 KANX04BAS GF6                      N5732    E1119.5  20140209 0410   46           17 11   2.9  984 9990 x --x----  8 x x - x - x x x x x x - x - - - - - - 

0087 KANX06BAS GF8                      N5727.9  E1054    20140209 0626   41           17  9   2.6  983 2840 x --x----  8 x x - x - x x x x x x - x - - - - - - 

0088 KANX07BAS GF9                      N5726    E1042.5  20140209 0805   28      4.5  18  9   3.3  983 1340 x --x----  6 x x - x - x x x x x x - x - - - - - - 

0089 KANX09BAS LÄSÖ RÄNNA               N5717.6  E1044.5  20140209 1006   46           17 12   2.9  984 6830 x --x----  9 x x - x - x x x x x x - x - - - - - x 

0090 KAWA11BAS 409 ÅLBORG BUGT          N5651.4  E1047.5  20140209 1325   15      8    18 11   4.1  985 2830 x --x----  4 x x - x - x x x x x x - x - - - - - - 

0091 KAWX14BAS 925 KATTEGAT SW          N5607.9  E1109.6  20140209 1840   47           18 17   3.0  987 9990 x --x----  8 x x - x - x x x x x x - x - - - - - x 

0092 SOCX41BAS ÖRESUND-7                N5546.2  E1247.8  20140210 0140   19           19  8   3.7  994 9990 x --x----  5 x x - x - x x x x x x - x - - - - - x 

0093 BPSA03BAS BY2  ARKONA              N5500    E1405    20140210 1010   47           20  7   2.7 1000 1130 x --xxx--  8 x x - x - x x x x x x - x - - - - - x 

0094 BPSB06BAS BY4  CHRISTIANSÖ         N5523    E1520    20140210 1608   93           17  5   3.0 1002 2730 x -xx---- 13 x x x x x x x x x x x x x - - - - - - 

0095 BPSB07BAS BY5  BORNHOLMSDJ         N5515    E1559    20140210 1920   90           14  4   3.3 1003 9990 x --xxx-- 12 x x x x - x x x x x x - x - - - - - - 

0096 BPSE09BAS BY7  STOLPE RÄNNA        N5513    E1704    20140211 0010   91           14  5   3.0 1004 9990 x ------- 12 - - - - - - - - - - - - - - - - - - - 

0097 BPSE11BAS BCS III-10               N5533.3  E1824    20140211 0535   90           11  9   2.7 1003 9990 x --x---- 12 x x - x - x x x x x x - x - - - - - x 

0098 BPEX13BAS BY10                     N5638    E1935    20140211 1350  149     12.5  13 10   2.3 1000 2840 x -xx---- 15 x x x x x x x x x x x x x - - - - - x 

0099 BPEX21BAS BY15  GOTLANDSDJ         N5720    E2003    20140211 1910  238           13 10   1.2  998 7990 x --xx--- 18 x x x x x x x x x x x x x - - - - - x 

0100 BPEX21EXT BY15  GOTLANDSDJ         N5720    E2003    20140211 2035  238           13 10   1.2  998 7990 x -------  5 x x - x x x x x x x x - x - - - - - - 

0101 BPEX26BAS BY20  FÅRÖDJ             N5800    E1953    20140212 0040  197           22  6   2.4  997 9990 x --x---- 17 x x - x x x x x x x x - x - - - - - - 



Bottom water oxygen concentration (ml/l)
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Bottom water oxygen concentration (ml/l)
Country: Sweden
Ship   : Aranda
Date   : 20140204-20140212
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