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SUMMARY

The expedition was part of the Swedish marine nooinigg programme and covered the Skagerrak,
the Kattegat, the Sound and the Baltic Proper.dttdgat the winter pool of nutrients were mapped.
Data presented in this report has been subjecttorpnary quality control procedures only.

The temperature in the surface water was abovealomthe Baltic Proper. The concentrations of
nutrients were generally normal for the seasorkeg8rrak and Kattegat. In the Baltic Proper the
concentration of phosphate was elevated in theenegiarts while the silicate concentration was
well below normal in the southern parts.

The effect of the inflow in December 2014 could betdetected further north than the station BY20
in the northern part of the Eastern Gotland Basirthe station Gotland Deep BY15, hydrogen
sulphide was again present in the bottom watehdn/Nestern and Northern Gotland Basins the
oxygen situation remains very serious as anoxiditimms occurred at depths exceeding 70-100
meters. Hypoxia in the bottom water was detectatierHan6 Bight, the Bornholm Basin and in the
south eastern Baltic Proper.

The next monitoring cruise is scheduled to start®frebruary.
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PRELIMINARY RESULTS

The cruise was operated aboard the Finnish resgassel Aranda. It commenced in Helsinki on
January 7 and ended in the same port on Januaryi&winds during the expedition were
predominantly southeast to northern, and variestrength from brisk to gale force. Air
temperatures ranged between -14 and +4 ° C. |Kakiegat and the Sound the winter pool of
nutrients was mapped. Beyond the ordinary 4 statib® extra mapping stations were visited.

The Skagerrak

The temperature of the surface water was normahfseason and varied between 2.6 and 4.6°C,
lowest near the coast and high in the offshoresarBae salinity in the surface layer was also
normal for the season and varied between 26.2 @@g3u. The stratification, both the thermocline
and the halocline, was weakly developed.

The nutrients in the surface showed typical vafoeshe season, except for silicate which showed
concentrations above normal in the central pantthé surface water the concentration of phosphate
ranged between 0.52 and 0.66 pumol/, inorganicgetnanitrite + nitrate) between 5.7 and 6.8
pnmol/l, while silicate varied from 7.1 to 14.5 ol

The lowest oxygen concentrations, 4.5 ml/l, werenfbin the bottom water at Slaggé in the mouth
of the Gullmarn Fjord. Fluorescence measuremermweth low biological activity in the surface
layer. For more details on species compositiortlseseparate algal report, AlgaAware.

The Kattegat and the Sound

The temperature in the surface water was normdah®season and varied between 2.7 and 4.6 °C.
The surface salinity was generally lower than ndrana ranged in the southern parts from 15.3 to
18.8 psu and in the northern parts from 20.2 t@ p3u. In the Sound the salinity was around 9 psu,
which is lower than normal. A weak stratificatiomsvfound at 10 — 20 meters depth.

The mapping of the winter pool of nutrients in kgtht showed that the concentrations in the
surface water were normal or lower than normal. dihlg exception was the station Fladen, which
showed elevated concentrations of phosphate andtsil Generally, the amount of all nutrients had
increased since the last visit in December andhigjleest concentration were found in the western
parts of Kattegat. The phosphate concentrationnaoged from 0.6 — 0.8 pmol/l, inorganic
nitrogen from 3.2 — 6.2 umol/l and silicate varietween 7.8 to 12.7 pumol/I.

As a result of the weak stratification the oxygeunagion in the deep water was good. The oxygen
concentration in the bottom water was > 6 ml/llestations in Kattegat.
The plankton activity was low in the whole investied area.



The temperature of the surface layer was above alamthe whole Baltic Proper and varied from
3.7°C to 6.1°C. Surface salinity was elevated enBlornholm Basin, the Hand Bight and in the
Western Gotland Basin. The halocline and thermedmincided and were found a 50 — 70 meters
depth in the Western Gotland Basin, at 60 — 80 raetepth in the Eastern and Northern Gotland
Basin, while found at shallower depth in the sotrttgarts.

The Baltic Proper

Phosphate concentrations in the surface waterisen even further since the previous cruise and in
the Western Gotland Basin the concentration wegk &bove normal, 0.8 -1.0 umol/l. In the
remaining parts the concentration ranged from 0764@nol/l. The concentrations of inorganic
nitrogen (nitrite + nitrate) were normal and variextween 2.3 and 3.2 pmol/l. The silicate
concentration was still below normal in the southgaurts, while elevated above normal in the
remaining parts of the Baltic Proper. The conceiuinag ranged from 7.4 to 16.8 pumol/I.

In the Eastern Gotland Basin, acute hypoxia (<2 mdcurred at depths exceeding 70-80 metres.
Similar to the previous cruise in December, congtyedbxygen-free conditions (anoxia) with
hydrogen sulphide present were observed in thdaortparts (BY20 and BY21) from 125 metres
depth. At BY15, hydrogen sulphide was again presetite bottom water and from 150 — 225
meters depth the oxygen concentrations were o7 <nl/l. Hence, the effects of the inflow in
December 2014 could not be detected further nbeth BY20 in the Eastern Gotland Basin.

In the Western and Northern Gotland Basin the omysiiation continues to be extremely bad. In
the Western Gotland Basin anoxic conditions wewmadbfrom depth exceeding 70 — 90 meters,
while hypoxia was found from 50 — 70 meters deptie Northern Gotland Basin had anoxic
conditions from 100 meters depth and hypoxia fr@a®0 meters depth. Oxygen levels in the
bottom water in the Bornholm Basin, Han6 Bight #mel south eastern Baltic Proper were still low
and acute hypoxia prevailed.

Fluorescence measurements showed low biologicaitsct
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Figure 1. Transect showing the oxygen and salfniiyy the Sound to the Gulf of Finland.
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Bottom water oxygen concentration (ml/1l)

Country: Finland

Ship : Aranda

Date : 20160107-20160114
Series : 0001-0040
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STATION BY1S SURFACE WATER

Annual Cycles
—— Mean 1996-2010 -~ St.Dev. ® 2016

Temperature °C Salinity  psu
25 8.0

ST T T 1T T T T T T T T ] 60 1T T T T T T T T T 1
1 2 3456 7 8 9 10 11 12 1 2 3 456 7 8 9 1011 12
PO, pmol/l DIN umol/l
2.0 20
1.5 — 15 —
1.0 — 10 —

12 3 456 7 8 9 101112 1 2 3 45 6 7 8 9 1011 12
Si0. umol/l 0, saturation %
30 3 150
25 125
20 —
15 — 100 — B s
75
01T T T T T T T O 771 T 17 1T T T T T T ]
1 2 34586 7 8 9 1011 12 1234567 809101112
OXYGEN IN BOTTOM WATER (depth >225m)
0, mll 0, mll
10 10
8 — 8 —
6 — 6 —
4 | 4 |
>4 - ] 2————— — SR
e — s e
2 *~\——————\\\___\\\555______\\\__— 2
e S T 4 -
-6— et . et _6_
-8 — 8 —
T T T T T T T T T 1 |

12 3 4 5 6 7 8 9 10 11 12 1985 1990 1995 2000 2005 2010 2015 2020
Month Year



Depth

Depth

50

100

150

200

250

100

150

200

Temperature °C

50 | &

PO, umol/l

250

Mean 1996-2010

Salinity psu

50

100

150

200 ~

250

50

100

150

200

250

0 2 4 6 810121416

DIN pmol/]

St.Dev.

0 5

10 15 20 25 30

Vertical profiles BY15 January

® 2016

Oxygen ml/|

50

100 +

150 ~

200

250

6 -4 -2

0246 81012

SiO; pmol/l

50

100

150

200

250
0

20 40 60 80



STATION BY10 SURFACE WATER

Annual Cycles

—— Mean 1996-2010 -~ St.Dev. ® 2016

Temperature °C

-5 T T T T T T T T T 1
1 2 3 45 6 7 8 9 10 11 12
PO ol/1
20 4 HM
15

12 3 4 5 6 7 8 9 10 1112

SiO; umol/l

Salinity  psu

8.0

60 1T T T T T T T T T 1
1 2 3 456 7 8 9 1011 12
DIN pmol/l
20
15 —
10 —

150

1.2 3 4 5 6 7 8 9 10 11 12

O, saturation %

125 —

100 Tl sl

75 —

50

1.2 3 4 5 6 7 8 9 10 1112

OXYGEN IN BOTTOM WATER (depth >125m)
0, mi/

0 T T T T T T T T T 1

1 2 3 456 7 8 9 1011 12
0, ml/l

10

8_

6_

4 —|

2 T————— e T T T T —

* o ST R
v\/\/_

D2 T T

-4 —

6

_8—
T T T T T T T T T ]

12 3 4 5 6 7 8 9 10 11 12
Month

1985 1990 1995 2000 2005 2010 2015 2020

Year




Depth

Depth

— Mean 1996-2010

Vertical profiles BY10 January

Temperature °C

20 A

40 4

60

80

100 A

120 A

140 A

PO, umol/l

60

80

100

120

140

20 i1

01§

Salinity psu

20

40

60

80

100

120

140

0 2 4 6 8 101214

DIN pmol/]

St.Dev.

® 2016

Oxygen ml/|

20

40 -

60

80

100 +

120 ~

140 ~

4-202 46 81012

SiO; pmol/l

20

40

60

80

100

120

140 o

0 10 20 30 40 50 60



STATION BCSIII-10 SURFACE WATER

Annual Cycles
—— Mean 1996-2010 -~ St.Dev. ® 2016
Temperature °C Salinity  psu
25 10
8_. .............................
6_
4_
2_
-5 1T 1 1T 17 1T 1T T T 0 [ R N N R N R
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
PO, pmol/l DIN umol/l
20 20
1.5 — 15 —
10 —
54 .
o
0 | | | | ..... | | | ]|[ |
12 3 456 7 8 9 101112 1 2 3 45 6 7 8 9 1011 12
SiO, pumol/l o O, saturation %
30
15 — 100 —g=——"" BT
75 —
50
0 T T T T T T T T T 1T 17 17 1T 1T 1T 1T T T1

1 2 34586 7 8 9 1011 12 123 456 7 8 9101112

OXYGEN IN BOTTOM WATER (depth > 80m)

0, mll 0, mil
10 8
8 — 6 —
6 —
4 l
2 /) l\ A _ 1 | ‘ |‘|‘.| I\ [ —
AR i Fuw ‘F vl”\ 'WW
0 1 1
2 T 17 1T 1T T 1T 1T T T"1 -2 | | | | ] |
1 2 3 4 5 6 7 8 9 10 11 12 1985 1990 1995 2000 2005 2010 2015 2020

Month Year



Vertical profiles BCS 1lI-10 January
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STATION BYS SURFACE WATER

Annual Cycles
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Vertical profiles BYS January
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STATION BY4 SURFACE WATER

Annual Cycles
—— Mean 1996-2010 -~ St.Dev. ® 2016
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STATION BY2 SURFACE WATER

Annual Cycles
—— Mean 1996-2010 -+ StDev. ® 2016
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