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SUMMARY

The cruise in June, which is part of the Swedidional marine monitoring program, covered the
Skagerrak, the Kattegat, the Sound and the Baltipd?.

The sea surface temperatures and salinities weneahdn all sea areas.

The spring bloom had consumed the majority of titeients in the surface water but elevated
amounts of silicate were still present in the BaRroper. CTD measurements showed high
chlorophyll fluorescence in the whole area betweamd 25 meters with peaks in the Baltic Proper
at about 20 meters depth.

Acute hypoxia (< 2ml/l) were noted from 65 - 75 srstdepth in the whole area.
Oxygen was found intermediate at BY15 between 1@bla5 meters depth and at BY10 between
75 and 125 meters depth.

Hydrogen sulphide, which is formed during oxygesefconditions, was found in the Eastern and
Western Gotland Basins. In the Eastern GotlandrB#ise water was totally depleted from
oxygenfrom 145 meters at the Gotland depth (BY 1) faom 125 meters in the Farddjupet (BY20)
and BY10 and down to the bottom. In the WesterdaadtBasin, oxygenwas absent from 80
meters and downwards and the levels of hydrogerhgié in the deep water were much higher than
normal.

Next regular cruise is scheduled td"t421" of July.



RESULTS

The expedition was performed onboard the Finniskarch vessel Aranda and started in Helsinki
on thel® of June and ended in Nynashamn on tH&df6June. The third day of the cruise the wind
increased to a gale and thunder was observed lm® o the boat, otherwise there were weak
winds shifting between northeast and southeastairtemperature varied between 12 — 19 °C.

During the expedition additional sampling was perfed for analysis of DNA-barcoding for the
project ‘DNA-metabarcoding of marine phytoplankton” supported by the Swedish Agency for
Marine and Water Management (SwWAM). The projectecsall national marine monitoring
stations in the open sea where plankton samplidgne.

At some stations, water samples and plankton samysee taken to measure selenium at EAWAG
in Switzerland (Swiss Federal Institute of Aqu&mence and Technology

Two researchers from Stockholm University were oartd between Helsinki and Géteborg and
took samples for studying ecological species intevas between zooplankton, phytoplankton and
bacteria using DNA barcoding.

In total 26 stations were visited and an overviéwhe stations and which parameters were
measured are summarized in the Appendix. At theudskéar ocean buoy a reference CTD cast was
taken.

Analysis of plankton samples are presented inéparmste plankton report "AlgAware" which is
published on SMHI's website shortly after the exfieal
https://www.smhi.se/en/publications/algal-situatreports-2-1056

This report is based on data that have passestajtiality control. When data are published at the
national oceanographic data centre some valuest iméyle changed after further quality controls
have been performed. Data from this cruise wilpbblished as soon as possible on the data
centre’s webpage, normally within a week afterdhase.

Data can be downloaded hehngtp://www.smhi.se/klimatdata/oceanografi/havsnagta(only
available in Swedish)

Skagerrak

The temperature in the surface water was normifldrskagerrak and was between 12.7 and 14.7
°C, coldest in the north and warmest in the sollitle. surface salinity was normal to slightly below
normal and varied from 23 to 30 psu, lowest ingbethern part. A halocline and a thermocline
were observed between 5 and 10 meters.

There were low concentrations of nutrients in tinéace layer which is normal for this part of the
year. The phosphate concentration was about 0.9/lufitwe concentration of dissolved inorganic
nitrogen (DIN) was around the detection limit a8 umol/l. The silicate concentrations varied
between 0.3 and 1.0 pmol/I.

The oxygen concentrations were normal for the seaBue levels in the deep water were about 6
ml/l which is high above the limit for acute hypaxoxygen < 2mi/l).

Chlorophyll fluorescence peaks were noted in arlpasow the halocline, between 5 and 20 meters.



K attegat and the Sound

In the Kattegat, the surface water temperaturasddetween 14.7 and 16.8 °C, which is normal
for the season. The salinity in the surface laygeired between 16 and 20 psu, and in the Sound 8
psu was recorded, which is normal to slightly belawmal. The halocline and the thermocline
coincided in the area and were found at 15 to 2@rse

The nutrients in the surface water were low whgharmal for the season-. Phosphate varied
between 0.05 - 0.23 pumol/l, with the highest lemghe Sound. DIN was measured to 0.3 pmol/l in
the whole area. The concentrations of silicateeghbietween 1.1 — 7.3 umol/l, and was also highest
in the Sound.

The oxygen conditions in the bottom water were gaod the lowest recorded concentration was
4.6 ml/l at W Landskrona.

At all stations in the Kattegat, chlorophyll flusmence peaks were noted at about 15-20 meters
deep.

Baltic Proper

The temperature in the surface layer varied betvi@eh and 13.7°C, which is normal for this
month. The thermocline was found at about 20 metepsh, from the thermocline down to the
halocline, colder "winter water" was found. The parature in the deep water, below the halocline,
was higher than normal at all visited stations.

The salinity of the surface layer varied betwedéh-67.8 psu, highest in the Arkona Basin and
lowest in the Western Gotland Basin. The valuesareal to slightly above normal. In the Arkona
Basin, the halocline began at about 32 metersratttei Bornholm Basin and in the Han6 Bay from
50 to 60 meters. In the other areas, the haloalaeefound at depths of about 65 - 70 meters.

The concentration of phosphate in the surface wedsrgenerally normal for the season. Phosphate
levels varied between 0.09 - 0.23 umol/l with thevést levels in the Eastern Gotland Basin. DIN
was consumed in the surface water and was belodetgetion limit of 0.3 pmol/l, which is normal
for the season. The concentration of silicate engrface water varied between 9.1 pmol/l in the
Arkona Basin to 16.6 pumol/l in the Western Gotl&asin. In the whole investigated area the levels
of silicate were above or much above normal.

At Hano Bay, near the bottom, the nutrient con@rns were much higher than normal, which
may be due to the lack of oxygen. Acute hypoxi2id/l) were noted from 65 - 75 meters depth in
the whole area. Oxygen was found intermediate dt®Bhdetween 105 and 145 meters depth and at
BY10 between 75 and 125 meters depth.

Hydrogen sulphide was present in the Eastern argtéifeGotland Basins. In the Eastern Gotland
Basin, there were total oxygen depletion (with loggm sulphide) from 145 meters at the Gotland
depth (BY15) and from 125 meters in the FarodjBat20) and BY10. In the Western Gotland
Basin, there were completely oxygen free conditioosn 80 meters and the levels of hydrogen
sulphide in the deep water were much higher thamalb

From the surface down to about 25 meters depth, atipeak at about 20 meters, high chlorophyll
fluorescence was noted throughout the investigated, indicating an ongoing cyanobacteria
bloom.
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Figure 1. Transect showing temperature, salinity@dissolved oxygen from the Sound, through the
Baltic Proper, to the Western Gotland Basin.
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Appendix
- Track chart

- Table of stations, sampled parameters and nuoflsampling depths
- Vertical profiles for regular monitoring stations

- Monthly average surface water plots for regulanitoring stations
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TRACKCHART
Country: Sweden

Ship: R/V Aranda
Date: 20190610-20190616
Series: 0357-0383
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        TRACKCHART
Country:  Sweden
Ship:       R/V Aranda
Date:       20190610-20190616
Series:    0357-0383


Date: 2019-06-18

Time: 13:39
Ship: AR
Year: 2019
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0357 11 BPEX26 BAS... BY2@ FARODJ 5759.89 01952.56 20190611 0530 203 07 10 14.4 1018 1630 x--- 17 17 X - X - X X X X X - - X -
0358 11 BPEX21 BAS... BY15 GOTLANDSDJ] 5718.72 ©2004.02 20190611 0950 249 8 05 8 14.0 1014 2830 xxxx 24 24 Xx X X X X X X X X X X X X
0359 11 BPEX21 BAS... BY15 GOTLANDSDJ] 5718.72 ©2004.02 20190611 1110 249 05 8 14.0 1014 6830 ---- 19 © =X =X ==X === ===«
0360 11 BPEX13 BAS... BY10 5638.01 ©01935.08 20190611 1550 147 06 11 14.6 1012 1130 x--- 1515 X X X X = X X X X X X X X X X = X - - X
0361 11 BPSE11 BAS... BCS III-10 5533.32 01824.01 20190611 2310 90 06 9 14.3 1010 9990 x--- 12 12 X X X X = X X = X X X X X X X = X X - -
0362 11 BPSBO7 BAS... BY5 BORNHOLMSDJ 5515 01559.04 20190612 0720 91 7 04 15 12.0 1010 4940 xxxx 12 12 X X X X X X X = X X X X X X X X X X X X
0363 11 BPSBO6 BAS... BY4 CHRISTIANSO 5523.03 ©1519.93 20190612 1030 94 06 17 12.6 1008 2850 x--- 12 12 X X X X - X X = X X X X X X X = X - X -
0364 11 BPSA@5 EXT... W HAMMER ODDE 5518.67 ©1435.99 20190612 1320 53 06 12 12.1 1007 4940 ---- 9 @ XX XX = XX = === === == - - - =
0365 11 BPSA@3 BAS... BY2 ARKONA 5458.26 ©1405.92 20190612 1640 47 6 06 10 13.3 1004 4940 xxx- 8 8 XX XX =XX-=XXXXXXX=XX=- -
0366 11 BPSA@2 BAS... BY1 5500.94 ©1318.05 20190612 1930 47 14 4 12.7 1008 6940 x--- 8 8 XX XX =XX=XXXXXXX-=-X-=- -~
0367 11 SOCX39 BAS... W LANDSKRONA 5552.00 ©1244.90 20190613 0145 50 18 8 15.0 1007 9990 x--- 9 9 XX XX =XX=XXXXXXX-=X-=- -~
0368 11 KAEX29 BAS... ANHOLT E 5640.12 01206.67 20190613 0650 62 5 24 9 14.9 1007 1630 xxxx 10 10 X X X X X X X = X X X X X X X X X X - -
0369 11 KANX25 BAS... FLADEN 5711.57 ©1139.46 20190613 1045 84 5 19 5 14.9 1009 1630 x--- 12 12 X X X X - X X = X X X X X X X = X - - -
0370 11 SKEX18 BAS... A17 5817.06 ©01030.26 20190613 1800 340 12 6 14.2 1010 2730 xxx- 15 14 X X - X X X X = X X X X X X X X X - X -
0371 11 SKEX17 BAS... Ale 5816.03 01043.45 20190613 1935 202 15 7 14.3 1012 1530 ---- 13 @ XX =X = =X==9==== === - - - =
0372 11 SKEX16 BAS... A15 5817.66 ©01050.71 20190613 2045 135 12 4 14.9 1012 1630 x--- 12 12 X X X X = X X = X X X X X X X = X - - -
0373 11 SKEX15 BAS... A14 5818.93 01056.53 20190613 2200 110 13 4 15.3 1012 9990 ---- 11 © =X =X = =X === ===«
0374 11 SKEX14 BAS... A13 5820.37 01101.66 20190613 2300 90 07 3 15.1 1012 9990 x--- 10 10 X X X X - X X = X X X X X X X = X - - -
0375 11 SKEX23 BAS... P2 5752.00 01117.51 20190614 0530 93 14 9 15.4 1013 2630 x--- 10 10 X X X X = X X = X X X X X X X = X - - -
0376 11 KANX50 BAS... N14 FALKENBERG 5656.41 01212.70 20190614 1225 30 8 12 3 19.2 1016 1130 xxx- 7 7 XXX XXXX=XXXXXXXXX-=-X -
0377 11 KAEX29 BAS... ANHOLT E 5640.07 01206.65 20190614 1450 62 6 09 4 17.9 1620 xxxx 10 10 X X X X X X X = X X X X X X X X X X - X
0378 11 BPSHO5 BAS... HANOBUKTEN 5537.04 ©1452.03 20190615 0715 80 7 10 10 15.2 1014 2730 x--- 11 11 X X X X = X X = X X X X X X X = X - - -
0379 11 BPWK@1 BAS... REF M1Vl 5622.25 01612.12 20190615 1505 21 7 07 5 17.9 1014 2720 xxx- 5 5 XXX XXXX=XXXXXXXXX-=- - -
0380 11 BPSE50 EXT... 4.5 NO OLANDS SODRA 5610 01638.99 20190615 1800 59 04 9 15.2 1011 2730 ---- 9 XX XX = XX = === === = = = = - =
0381 11 BPWX45 BAS... BY38 KARLSODJ 5707.02 01740.13 20190616 0000 114 07 7 15.8 1015 9990 x--- 14 14 X X X X - X X X X X X - XX - -
0382 11 BPWX38 BAS... BY32 NORRKOPINGSDJ 5801.01 01759.06 20190616 0540 205 6 10 6 16.2 1012 2720 x--- 17 17 X X = X = X X X X X X X X X X = X - X -
0383 11 BPNX@@ EXT... HUVUDSKAR 5856.08 01909.45 20190616 1210 88 18 2 17.2 1012 1610 ---- 12 @ XX =X = =X==9==== === - - - =



Bottom water oxygen concentration (ml/l)
Ship: Aranda
Date: 20190611-20190616
Series: 0357-0383
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STATION BY20 FARODJ SURFACE WATER (0-10 m)

Annual Cycles

25
20
15
10

2.0

1.5

1.0

0.5

0.0

30
25
20
15
10

TN~

r—rr—T 1T 17 1T "7 "7 ""T "“"T 1
1.2 3 4 5 6 7 8 9 10 11 12

75

50

—— Mean 2001-2015 St.Dev. e 2019
Temperature °C 0 Salinity psu
i 9
- 8
s °
7 /_'_-.-...\/
T T T T T T T T T T T 6 T T T T T T T T T T T
1 23 45 6 7 8 9 10 1112 1 23 4 5 6 7 8 9 10 11 12
PO,4 umol/l DIN pmol/l
20
e 15
. 10
| 5

T T T T T T T T T T T 0 T T
1 23 45 6 7 8 9 10 1112 1 23 45 6 7 8 9 10 1112
SiO3 ymol/l O, saturation %
150
i 125
e ©
() 100

r—r—T 1T 1T 1T "7 "7 "7 "“"T 1
123 4 5 6 7 8 9 10 1112

OXYGEN IN BOTTOM WATER (depth >= 175 m)

02 ml/| 10 02 ml/|
8
6
4
_________________ 2 4 - . L L L L - _-_-_
0 o "
\Y)
"0 00 TV — | -i vvv\f\j'\[\/\'\[( WW{*
-6
T T T T T T T -8

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

T
1 2 3

T T T T T T
1985 1990 1995 2000 2005 2010 2015 2020

Year



50

150

50

150

Vertical profiles BY20 FARODJ

—— Mean 2001-2015

Temperature °C

0

®
5

10 15 20

PO, umol/l

50

100

150

50

100

150

June

St.Dev.

Salinity psu

DIN pmol/l

2019-06-11
Oxygen ml/l
0 I
|
|
|
50 - :
o/
|
100 - I
|
|
|
150 | o | |
|
|
|
@ T T
-5 0 5 10
SiO5 pmol/I
TH
o
o
50 -
100 -
150 -
@
T T I._
0 20 40 60



STATION BY15 GOTLANDSDJ SURFACE WATER (0-10 m)

Annual Cycles

—— Mean 2001-2015 St.Dev. ® 2019
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Depth m

Vertical profiles BY15 GOTLANDSDJ
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STATION BY10 SURFACE WATER (0-10 m)
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Vertical profiles BY10

June
—— Mean 2001-2015 St.Dev. ® 2019-06-11
Temperature °C Salinity psu Oxygen ml/l
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STATION BCS IlI-10 SURFACE WATER (0-10 m)
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Vertical profiles BCS IlI-10

June
—— Mean 2001-2015 St.Dev. ® 2019-06-11
Temperature °C Salinity psu Oxygen ml/l
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Vertical profiles BY5 BORNHOLMSDJ
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