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SUMMARY
The expedition was performed within SMHIs regular marine monitoring programme and covered the Skagerrak, the
Kattegat, the Sound and the Baltic Proper. Because of the flooding of the rivers Wisla and Oder a part of the
expedition was destinated to study the effect of the overflow in the areas of the Pomeranian Bay and the Bay of
Gdansk. Temperature, salinity and fluorescence (biological activity) at 4m depth were registered continuously
throughout the expedition. The surface water temperatures were unusually high in the whole investigated
area. No visible algae blooms were present. The bottom water oxygen situation in the Kattegat was
satisfying. In the pomerian Bay a 2.5-5 m thick surface layer with elevated phosphate and silicate
concentrations was discovered. The secchi depth was 1.5-3.5 m. In the Bay of Gdansk the traces of
contaminated water were less evident. The central parts of the Bay contained, however, elevated silicate
levels in the surface. The phosphate concentrations were just slightly elevated. The secchi depth was 2-3 m.
Hydrogen sulphide was found in the Eastern Gotland Basin (BY15 and BY20) and at a station just north of
the Bay of Gdansk.
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PRELI M NARY RESULTS

The expedition, which was a part of SMH :s regular nonitoring programe, both
comenced and ended in Géteborg. Due to the floodings in Poland and Germany
earlier this summer part of the survey was carried out along the polish and
german coasts in order to investigate the fate of the overflow water. These
investigations are carried out in a cooperation inbetween SMHI, NSEPA, the
Fisheries Board, IVL (Institute of Environmental Research), the Swedish Coast
Guard and the corresponding authorities in Poland and Germany. Samples were
taken for later determination of heavy metals, mercury and organic contaminants.
In addition, two persons from Uppsala University carried out light transmittance
measurements.

The Skagerr ak

The surface water temperature was around 21°C. The surface layer was depleted
of silicate, nitrite and nitrate, but low amounts of phosphate (0.05 pumol/l) and
ammonia(0.20-0.40 umol/l) were detected. The secchi depth was around 10 m. A
subsurface maximum of chlorophyll (5 pg/l) was found at 15-20 metres depth.
The plankton flora was dominated by dinoflagellates . Ceratium furca, C fusus
and C tripos were most common. The potentially toxic Di nophysi s acum nat a was
present in low numbers.

The Kattegat and the Sound

The temperature of the upper 10 metres was more than 22°C. The surface water
was depleted of nitrate and contained low concentrations of phosphate(0.04-0.07
pmol/l) and silicate (0.5-1 pnmol/l). The lowest oxygen concentrations were found
at Anholt E, 3.66 ml/l, which equals a saturation of 55%. Relatively high
silicate concentrations (6-6.5 pmol/l) were measured in the Sound, while the
other nutrients were at or below their respective detection limit. The concent-
ration of chlorophyll varied between 1-2.0 ug | "' in the upper 5 m, while at 10
and 20 m depth 2-5.9 ug | " was observed

The Kattegat:
The flora in this area resembled the Skagerrak. Dinoflagellates dominated

completely. High numbers of Ceratium furca, C fusus, C tripos, D nophysis
acum nata, D. norwegica, Lingulodinium polyedra, Prorocentrum nicans were
observed. Among diatoms @ui nardi a fl acci da was most common. The high amounts of
bluegreen algae, which were common a few days before had now disappeared and

only few specimens of Aphani zonenon ’“baltica” , Anabaena spp. and the potenti al
t oxi ¢ Nodularia spumigena wer e observed.

The Sound:

The plankton flora was sinmlar to that of the Kattegat. The further south in The
Sound, the nmore of bluegreen algae were seen. In the south part of the Sound the
bl oom of Prorocentrum minimum whi ch was present already two weeks ago conti nued.

The Arkona and Bor nhol m Basi ns

The surface water tenperature varied between 21.5-22. 5°C. No nitrate was
detected while thier were measurable concentrations of phosphate (0.05-0.08
pmol/l) and a fair amount of silicate (6.5-12.5 umol/l). The deep water oxygen
concentration in the Bornholm Basin was low (0.33 ml/l) while 1.62-2.07 ml/l was
found in the Arkona Basin.

Along the polish coast an area of upwelling was observed. In this area the

surface water temperature was around 13°C, almost 10 degrees lower than in the
surrounding waters. Just north of the Bay of Gdansk hydrogen sulphide was found
in the bottom water.

In the Arkona Sea the bluegreen algae Nodul ari a spuni gena, Aphani zomenon

"baltica” and Anabaena sp. were present, but could not be seen by the naked eye.
Di nof | agel | ates, such as Prorocentrum minimum, P. micans and Dinophysis acumi-

nata domi nat ed.



The Ponerani an Bay (Qder outflow) and the Polish coast

Riverine water was found in a 2.5-5 netres thick layer in the western part of
t he Ponerani an Bay. El evated concentration s of phosphate (0.25-2.4 unmol/1) and
silicate (25-50 pmol /1) were observed. Wth the exception of the station cl osest
to the river nouth, where the nitrate concentrati on was 2.65 pmol/l, the

riverine water was depleted of nitrate The concentrations of chlorophyll varied
between 3-13 pg/l and the Secchi depth varied between 1.5-3.5 m.

The phytoplankton flora was rich in this area and clearly influenced by the

flooding water from the river Oder. Among Baltic species Nodul ari a spuni gena,
Aphani zonenon ’“baltica”,, Anabaena sp, Oocystis cf . borgerii, Thalassiosira

levanderi  and Dinophysis acuminata were present. There was also a freshwater
flora with Scenedesmus spp., Pediastrum spp., Melosira Spp. as combn Sspeci es.

At the innernost station we found a considerabl e bl oom of Microcystis spp.

The Polish coastal water:

North of Leba there was a m xture of dinoflagellates and di atons dom nating the
phyt opl ankt on. Prorocentrum mi ni mum and Heterocapsa triquetra wer e the nost
comon di nof | agel | at es and Coscinodiscus lacustris and Chaetoceros cf. eibenii

t he nost abundant di at ons.

Furt her east, between Stilo and Roziewo there was a considerabl e upwelling where

the tenperature dropped about 10 degrees. The plankton flora was simlar, but
| ess abundant.

The Bay of Gdansk (Wsla outfl ow)

The influence of riverine water was | ess pronounced than in the Poneranian
Bay. An area 9 nm northeast of Hela and the central parts of the Bay showed the
strongest signs, with Secchi depths of 2-3 netres. The silicate concentrations
were el evated conpared to the southern Baltic, the phosphate concentrations
slightly elevated, and nitrate not at all detectable in the surface water.

In Gdansk Bay we found flooding river water in isolated packages. The presence
of freshwater species was very obvious ( Pediastrum spp., Scenedesmus spp.,
Melosira  spp. and Cyclotella ). Anong Baltic species the diatons Coscinodiscus
granii  and Coscinodiscus lacuustris together with the bl uegreens Nodularia
spumigena and Aphanizomenon "baltica” dom nat ed.

The Central Baltic

The surface water tenperatures were nore than 21°C except for in the northen
part where they were down to 20.5°C. Nitrate was undetectable all the way down
to 60 m depth. The concentrations of phosphate varied between 0.5-0.9 pumol/I,
whereas the concentrations of silicate were around 5 pmol/l. Hydrogen sulphide
was found in the deep water of the East Gotland Basin (Gotland and Far6é Deeps).
The Secchi depth varied between 6-8 metres.

The typical bluegreens were common ( Nodul ari a spum gena, Aphani zonenon ’baltica”
and Anabaena sp.). In the deeper layer (i.e. below 15 m depth) Dinophysis
acuminata, D. norwegica and D. rotyndata were very conmon and col ored the
chlorophyl|l filters red. Small amounts of the diatons Chaetoceros cf. eibenii
and Coscinodiscus lacustris were al so present.

On the west side of Gotland the plankton flora was richer with several species

of dinoflagellates and diatons as well as bluegreen al gae. Dinophysis spp. were
comon as Gonyaulax triacantha , The di atom speci es and the bluegreens were the

same as in the other areas.
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Country: Sweden

Shi p :  Argos

Dat e . 970824-970831
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Bott om wat er oxygen concentration (m /1)
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SIVHI
Ccean | ab

Ser Stat P
no code r

0512 SKEX23BAS P2
0513 SKEX17BAS A16
0514 SKNX21BAS M6

0515 SKEX69BAS HS5

0516 KANX09BAS LASO RANNA

0517 KANX25BAS FLADEN
0518 KAEX29BAS ANHOLT E
0519 KAEX33BAS KULLEN

0520 SOCX39BAS W LANDSKRONA
0521 SOCX00BAS OSKARSGRUNDET NARA

0522 BPSA02BAS BY1

0523 BPSAOOBAS A2

0524 BPSAQOBAS PB-1

0525 BPSAOOBAS PB-4

0526 BPSAQOBAS PB-7

0527 BPSAOOBAS PB-10
0528 BPSAOOBAS PB-14
0529 BPSAOOBAS PB-19
0530 BPSEOOBAS PLX-3
0531 BPSEOOBAS PLX-4
0532 BPSGOOBAS 9NE HELA
0533 BPSGOOBAS 4NE HELA
0534 BPSGOOBAS 8SE HELA
0535 BPSGOOBAS PLX-5S
0536 BPSGOOBAS PLX-5
0537 BPSEOOBAS A3

0538 BPSE11BAS BCS III-10

* Kk kkk

* ok ok kKk

series
—————————————— Lat----- Lon-----
N5752 E1118

N5816 E1043.5 970824 1725 205

N5810 EO0930 970824 2140 643

N5744.2 E1000.4 970825 0115 85
N5717.6 E1044.5 970825 0600
N5711.5 E1140 970825 1855 83

N5640.0 E1207.0 970825 2230 54

N5614 E1222.2 970826 0130 23

N5500 E1318 970826 1045 47
N5444.0 E1400.0 970826 1345 28
N5438 E1348.1 970826 1520 27
N5426.6 E1358.8 970826 1655 15
N5419 E1358.3 970826 1755 16
N5411.5 E1408.4 970826 1910 12
N5401.2 E1415.3 970826 2030 12
N5413.1 E1442.2 970826 2305 15
N5503 E1825.5 970827 1235 73
N5453 E1853.6 970827 1520 101

N5442.7 E1900 970827 1650 93
N5436.2 E1858.0 970827 1800 78
N5428.6 E1856.5 970827 1900 66

N5433.6 E1914.2 970827 2055 80

N5440 E1918.1 970827 2200 93
N5500 E1900 970828 0040 102

N5533.3 E1824 970828 0530 91

Hydr ogr aphi ¢

N5552.0 E1245.0 970826 0415 47
N5535.9 E1251.3 970826 0615 9

Shi p: 14- Argos
Year: 1997

Dat e Time Bott Md Secc Wnd
yymdd hhnm deph deph di ve
utc m m m

970824 1405 96
27 3 20 1013 2730 X --x---- 14 x
23 3 20.31013 6920 x -
32 7 16 10129920 x --x---- 11 x
41 36 2 20 10122820 x --x---- 8 X
11 4 22.2 1009 2820 x --x---- 12 X
16 7 23.6 1008 9930 x -
14 7 22.51008 9920 x --x---- 6 X

5 16 8 24 1010 1330 X ------- 7 X
3516 8 24 1010 1330x -
3 14 6 24 10101120 X --X---- 7---X
1516 3 25410101120 x -
1.816 3 25.4 10101220 X --X---- 5---X
16 3 25.41010 9990 X --X---- 4 ---X
16 3 25.4 1010 9990 X --X---- 4 - --X
14 4 22 10109990 x -
6.509 3 21 10121120 X --X---- 8---X
3511 3 24 10121120 X --x---- 8 ---X

2 16 3 2451011 1120 X --X---- 8---X
16 3 23.51011 1220 X --X---- 8 ---X
16 2 22.51011 9920 X --X---- 8 ---X

16 2 22.51011 9920 X --X---- 8 ---X

16 2 23.41011 9920 X --X---- 8 ---X
14 3 22 10129920 X --X---- 8 ---X
8 16 2 22.51010 1120 x -

10.5 27 5

16 5 21.51009 9920 X --x---- 9 X
16 6 23.21009 1120 X -----

*kkkk Kk

Date: 1997-09-01
Time: 11:27

* ok kkkk

Air Air WSI CPPCPZZT No TSPOHPTNNNTASHLPPTC
tenp pres elec t HHhhoor de e ahx 2o0o0o0o0ohol i ui O0OO
C hPa aoae d G lyooa m | yS4t 234t kOmgNCCm
tu nmot PBw pi g PPNNNNa3un m

hd Prp | n | s i
20 1014 2720 X --X---- 11 XX - X - X X X X X X - X - - - - - X

X-=X-XXXXXX-X=-=-----

XXX=== L8 X X X X = XX X XX X X X = - = - - X
X-=X-XXXXXX=X=-=---- X
X=X-XXXXXX-X=-=-=---
XXX=XXXXXX=X----- X

XXX--= LO XX XX = XXX XXXXXXX =~~~
X=X=-XXXXXX=X=-=-----
X=X-XXXXXX-X=-=----

L Do iiiacaaos
X=X=XXXXXX=X====-=-
XX-=mm T === X=X =XX=-=X-=-=-- X
X XXXXX=X==-=- X

XXX-== 5 ---X-X-XX---X------

-X-X X=-=X==--=-
-X-X PEEED CEEERE
X XXXXX-X----- X

XXX=== 4 XX =X =XXXXXX=X===-=-
X XXXXX=X==-=--

-X-X X===X==--- X
X XXXXX=X==-=- X
-X-X X==-X==--- X
X XXXXX=X==-=- X
-X-X N X
-X-X X===X=n-=- X
XXXXXXX=X====- X

XXX--= L3 XX XX = XXX XXXXX==-----



SIVHI
Ccean | ab

Ser Stat P  Station--------------

no code r
o}

j

0539 BPEX13BAS BY10
0540 BPEX21BAS BY15 GOTLANDSDJ
0541 BPEX21BAS BY15 GOTLANDSDJ
0542 BPEX26BAS BY20 FARODJ
0543 BPNX35BAS BY29

0544 BPWX38BAS BY32 NORRKOPINGSDJ

0545 BPWX45BAS BY38 KARLSODJ
0546 BPSEOOBAS B3
0547 BPSBO7BAS BY5 BORNHOLMSDJ
0548 BPSAO3BAS BY2 ARKONA

0549 SOCX00BAS OSKARSGRUNDET NARA

0550 KAEX29BAS ANHOLT E

N5853 E2019 970829 0255 178 6.509 4 20.91013 1430 x --
N5801 E1759 970829 1235 205 6 09 9 23 1010 1120 x --x---- 18 X
N5707 E1740 970829 1835 112 99 1 23 10102720 x --x---- 15 x
N5600 E1718 9708300235 43 02 2 21 1009 9990 X --x---- 8 X
N5515 E1559 9708300840 91 7 02 3 22.110102720 % -
N5500 E1405 970830 1455 47 5 27 9 21 10132830x -
N5535.9 E1251.3 970830 2025 8 36 3 18.7 1015 9999 X ------- 2----
N5640.0 E1207.0 970831 0240 55 05 1 19 10159999 x -

rHHAx Hydr ogr aphi c Shi p: 14- Argos i
*okokoxx series Year: 1997 *okokokok ok
Lat----- Lon----- Date Tine Bott Md Secc Wnd Air Air WSl CPPCPZZT No T S
yymrdd hhrmm deph deph di ve tenp pres elec t Hrhhoor de e a
utc m m m C hPa aoae d Clyooa m |
tu not PBw pi
hd PrPp | n
N5638 E1935 970828 1200 147 6 05 3 24 1011 1120 x --x---- 16 xx
N5720 E2003 970828 1630 245 02 5 23.5 1010 1320 x XxXx--- 20 Xx X
N5720 E2003 970828 1725 245 02 5 23.5 1010 1320 - ------- 5 XX
N5800 E1953 970828 2105 203 09 6 22 10109930 x --x---- 18 x
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STATION P2 SURFACE WATER (0-15m)

—— Mean 1986-1995

Temperature °C
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STATION ANHOLT E SURFACE WATER (above halocline)

Annual Cycles

— Mean 1986-1995 ---- St.Dev. ® 1997
Temperature °C Salinity  psu
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STATION W LANDSKRONA SURFACE WATER (0-15m)

—— Mean 1986-1995

Temperature °C
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STATION BY2 SURFACE WATER (0-15m)
Annual Cycles

— Mean 1986-1995 ---- St.Dev. ® 1997
Temperature °C Salinity  psu
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STATION BYS SURFACE WATER (0-15m)
Annual Cycles

— Mean 1986-1995 ---- St.Dev. ® 1997
Temperature °C Salinity  psu
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STATION BY15 SURFACE WATER (0-15m)
Annual Cycles

— Mean 1986-1995 ---- St.Dev. ® 1997
Temperature °C Salinity  psu
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STATION BY38 SURFACE WATER (0-15m)
Annual Cycles

— Mean 1986-1995 ---- St.Dev. ® 1997
Temperature °C Salinity  psu
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