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Cruise No AL331 ( 06AK/09/01) Leibniz Institut fiir Ostseeforschung

r/v'ALKOR' Warnemiinde
1. Cruise No.: AL331 ( 06AK/09/01)
2. Dates of the cruise: from 28/01/2009 to 14/02/2007
3. Particulars of the research vessel:
Name: r/v 'ALKOR'
Nationality: Germany
Operating Authority:  Leibniz Institute of Marine Sciences at Kiel University
( IFM - GEOMAR ) , Kiel
4. Geographical area in which ship has operated:
Baltic Sea between Kiel Bight and northern Gotland Sea
5. Dates and names of ports of call
02/02 — 03/02/2009 SaBnitz
6. Purpose of the cruise
Joint cruise for Monitoring in the frame of the COMBINE program of HELCOM , long term
observation program of IOW , BaTRE - Project and IRON - Project
7. Crew:
Name of master: J. P. Lass
Number of crew: 11
8. Research staff:

Chief scientist: Klaus Nagel

Participants :

28/01 - 14/02/09 Jan Donath Ursula Hennings
Enrique Fernandez-Otero Katrin Konig
Ines Hand Johann Ruickoldt
Uwe Hehl

28/01 - 03/02/2009  Birgit Sadkowiak Doris Setzkorn
Christian Schnees Erika Trost

03/02 - 14/02/09 Anja Bachmann Susanne Lage

Jenny Jeschek
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9. Co-operating institutions:

10.

11.

All institutions dealing with the COMBINE program of HELCOM

Scientific equipment : CTD
water samplers
plankton net

General remarks and preliminary results

The cruise AL331 was a joint cruise between the German contribution to the COMBINE
program of HELCOM, the long term data series of IOW and the DFG funded projects BaTRE
and IRON. The area under investigation covered the Baltic Sea between Kiel Bight and the
northern Gotland Basin as shown in the attached maps. Marine meteorological, hydrographic,
chemical and biological investigations were performed at 114 stations. The measurements
were supplemented by continuous registration of standard meteorological parameters as well
as surface water temperature and salinity.

For selected stations, which are characteristic for different regions of the Baltic Sea,
preliminary data of hydrographic and hydrochemical parameters in the surface and the near-
bottom layer are compiled in the attached tables. These results are also compared with mean
values calculated from the measurements performed during the February cruises of the years
1993 to 2007.

Except a two days period between 31/01/2009 and 02/02/2009 with wind speeds of
significantly more than 16 m/s, the weather during the cruise was rather calm for this time of
the year. Generally wind speed varied between 5 m/s and 14 m/s with only some short
periods of lower or higher values. It is notable that no pronounced westerly wind directions
were observed during this cruise. Until the 07/02/2009 easterly and southerly wind directions
prevailed, slowly moving from SO to ONO and to SW afterwards. Starting on 07/02/2009
wind directions changed to NO to NNW. From the beginning of the cruise until the
06/02/2009 ( western Baltic, Arkona basin and Bornholm basin ) air temperatures varied
between +2°C and -4°C. Higher air temperatures were found around the isle of Gotland, with
a maximum of +5°C in the early morning of the 08/20/2009.

Except the stations in the Kiel Bight and Mecklenburg Bight surface temperature in the area
under investigation varied between 3°C and 4.5°C. Like in February 2008 this is slightly above
or at the upper edge of the range expected from long term observations. Highest water
temperatures during this cruise were found in the Bornholm basin in the depth horizon of

60 m to 65 m, where water temperatures up to 10.1°C have been measured and between
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9°C and 10°C close to the sea floor. In the Gotland basin bottom temperatures are somewhat
lower ranging between 5°C to 7°C.

Salinity in the surface layer was within the values expected from long term measurements in
all regions of the Baltic Sea and varied between 7 — 8 in all areas except Kiel and
Mecklenburg Bight. A halocline was observed between 40 m and 45 m in the Arkona Basin,
slightly below 50 m in the Bornholm Basin and between 70 m and 80 m in the Eastern and
Western Gotland Basins. Salinities measured in the bottom layer in the central areas of the
Baltic Sea are in the range expected from long term observations and varied around 12.
However, salinities in the bottom layer of the western Baltic ( 14 - 17 ) and in the Arkona
Basin ( slightly above 11 ) are significantly lower than expected. Due to saltwater inflow
events in the years before, salinity at the bottom of the Bornholm Basin is almost as high as
that in the Western Baltic Sea.

The western Baltic Sea and the Arkona basin were well oxygenated down to the sea floor
with oxygen concentrations close to 8 ml/l. Oxygen concentration in the Bornholm Basin
dropped below 2 ml/I at depths between 60 m to 70 m, and even near the bottom oxygen
concentrations of 1 ml/l were measured. In the Eastern and Western Gotland Basins and in
the Landsort Deep H.S was detected below 90 to 110 m. Concentrations near the sea floor
are up to 3.9 mg/l in the Eastern Gotland Basin, 1.2 mg/| in the Landsort Deep and 1.4 mg/I
in the Western Gotland Basin.

Nitrate concentrations in the surface layer were normal for this time of the year and vary
between 2.4 pmol/l and almost 5 pmol/I, which is within the range expected from long term
observations for most stations. Phosphate concentrations in the surface layer were close to
those found at the same time one year ago and are in good agreement with the values
expected from IOW's long term data series. In the bottom layer concentrations of nitrate and
phosphate are controlled by the presence of oxygen or hydrogen sulphide and were found in
the expected range for most stations. However, due to the ongoing stagnation phosphate
concentrations at the bottom were significantly higher ( 7 pmol/l ) and correlate with
relatively high amounts of H,S.

BaTRE - Project
The DFG funded project BaTRE ( Baltic Sea Tracer Release Experiment ) has the following
aims :
- to quantify global vertical mixing parameters in the deep Eastern Gotland Basin of the
Baltic Sea by means of a tracer release experiment
- to identify the physical processes responsible for the observed integral mixing, in
particular to distinguish between the contributions from local vertical mixing and
boundary mixing processes
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During the first cruise carried out in September 2007, an inert tracer (SF5CF3) was injected
into an isosurface of potential density 9.92 kg m™ close to station b23. This density surface
was found to be located in the depth range between 190 m and 210 m. During following
cruises the spreading of the tracer was monitored by taking samples on a dense spatial grid.
The distribution of tracer in time and space provides essential information about deep water
spreading and mixing.

The cruise AL331 was the fourth and last cruise within the BaTRE project. At 48 stations
samples for SF5CF3 analysis were taken ( see attached grid map ). 341 water samples were
obtained by the use of a CTD - rosette system equipped with HYDRO-BIOS FreeFlow bottles
and transferred into pre-cooled 100 ml glass syringes. Syringes were stored in ice till analysis,
which was generally performed within one hour after sampling. The IOW purge and trap
system including a gas chromatograph with ECD detection was used for analysis.

The depth profile showing the tracer distribution at station b31 is given as an example in the
attachment.

IRON - Project

Eutrophication, one of the main problems in the Baltic Sea, is reinforced by the annual
appearance of diazotrophic cyanobacteria blooms in the central Baltic Sea. These blooms
have been increased in intensity, frequency and area during the last ten years. Iron is an
important micronutrient for the growth of cyanobacteria and possibly a promoting factor for
their growth during summer time.

This study focuses on the distribution and speciation of iron between oxic and anoxic
conditions, the Fe(III) reduction to soluble Fe(II) in anoxic deeper waters, and its possible
diffusion into the surface layer of the water column in the central Baltic Sea.

Surface Fe(II) concentrations and depth profiles were measured directly on board of the RV
'ALKOR' by using an adapted Chemiluminescence Flow Injection Analysis equipment and
samples taken with CTD rosette system. Surface and deep water samples (not acidified) were
analysed immediately after sampling.

At the surface Fe(II) concentrations in the Baltic Proper are ranging between 0.6 and 2nM
Fe(II) with their minimum in the transition area between Baltic and North Sea. From the basis
of depth profiles Fe (II) maxima were found in layers governed by anoxic conditions ( higher
than 40 nM, Landsort Deep ) showing a possible pool of Fe(II) in deep waters and a
correlation between Fe(II) concentration and oxygen content.

Apart from the measurements mentioned above samples for determination of biological
parameters, trace elements and organic contaminants were taken during this cruise for later

analysis in the laboratory.

During the cruise four moorings have been recovered and/or deployed :
- M209-1 current meter chain 57°21.98' N, 020°20.01' E recovered & deployed
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- Gotland.AH sediment trap
- Arkona B sediment trap
- BaTRE NE current meter chain

Klaus Nagel

Scientist in charge

Attachments :
- station charts

Leibniz Institut fiir Ostseeforschung
Warnemiinde

57°18.75' N, 020°10.47' E recovered & deployed
54°53.00' N, 013°51.32' E deployed
57°22.23' N, 020°19.88' E recovered

- tables of preliminary results for selected stations (surface layer and near bottom layer)

- comparison of actual data with mean values calculated from the measurements during the
February cruises of the years 1993 — 2007 (surface layer and near bottom layer)

- transects of temperature, salinity and oxygen concentration between Kiel Bight and northern

Gotland Sea

- map showing oxygen concentrations in near the bottom water layer
( hydrogen sulphide concentration is given as negative O, equivalents )
- depth profile showing the tracer distribution at station b31
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Preliminary results of hydrographic and hydrochemical parameters at selected stations

- surface layer -

Station Stat.Name | Temp. | Salinity| NO; *) | PO, SiO, 0;
Date Stat.No. **) °C pmol/l | pmol/l | pmol/l | ml/Il
?'fgelloff/g;gog IFO%O 222 | 1289 | 460 | 066 | 153 | 854
?;c()kl'j;gg;g Bight ;FOOIZ 249 | 1069 | 416 | 064 = 99 | 8.09
g;‘;ggjzﬁg‘j” 120113 341 | 828 | 321 | 058 81 | 8.00
Sz/rg;;)zlrgogeep 120213 403 | 776 | 3.09 069 | 101 | 837
i;‘/’g’ze/sgggne' ;gozzz 384 | 763 | 313 | 071 | 114 | 842
E‘E}/g;/tlza;(;j:asm 250259 434 | 758 | 351 | 069 | 115 | 823
Sg/tgazr;‘;&egep 1:0271 401 | 736 | 357 | 058 | 112 | 831
:i;g;gggg ;;0286 373 | 711 | 38 | 064 | 126 | 842
tg;‘g;;’;;g:ep ;20284 303 | 698 | 357 | 055 132 | 8.65
TT;IOS;/ZDOegg 50245 305 | 7.07 | 352 | 068 | 138 | 863

*) NOs is given as sum of NO; and NO, (in most samples NO, was present only in traces)
**)  see attached maps
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Preliminary results of hydrographic and hydrochemical parameters at selected stations

— near bottom layer -

Station Stat.Name | Depth | Temp. | Salinity | NOs *) PO, SiO, 0,
Date Stat.No. **) m °C PSU | pumol/l| pmol/l| pmol/I ml/I
g;e/'olii/g;gog IFO%O 18 | 341 | 1721 | 472 | 066 | 153 | 7.99
lee/cokllt/a;gg;g Bight ;FOOIZ 24 | 297 | 1441 | 526 | 075 | 150 | 8.09
S;‘;ggjzggsgm 120113 44 | 345 | 1122 | 507 | 069 | 107 | 8.03
gz;g;;zlrgogeep ;;0213 87 | 961 | 1607 | 614 | 168 | 459 | 1.00
E'Z%’Ze/zcg ; 9” nel ;;0222 80 | 912 | 1423 | 734 | 169 | 384 | 241
35 /(Os‘z)/tf;(ngaSi” ;:0259 8 | 664 1109 | 492 | 280 | 507 | 074
S;’/tgazr;‘; (')%Zep 1:0271 233 | 632 | 1256 | -/- | 7,05 | 89.2 (_ﬂ;zso)
:?)7(5) 23;32 . ;;0286 189 | 629 | 1210 | -/- | 495 | 67.7 (-a;zsg)
;373;7;;5: &P 220284 43 | 575 | 1093 | -/- | 3.85 | 628 ('|1_|'2655)
T?;I(?;/ZD;;; ;:0245 106 | 525 | 991 | -/- | 375 | 518 (_(:1'2351)

*) NOs is given as sum of NO; and NO, (in most samples NO, was present only in traces)
**)  see attached maps
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Selected stations / February cruises : near-surface layer
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Selected stations / February cruises : near-bottom layer
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r/v'ALKOR'
06AK0901-AL331
monitoring and BATRE
Kiel Bight - Gotland Sea
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05.srf - data not validate
2009 Department Physical Oceanography Jan Donath
Leibniz Institute for Baltic Sea Research Warnemiinde
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Depth profile showing the tracer distribution at station b31
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