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1 Cruise Summary

11 Summary in English

The cruiseEMB293 was carried out in frame of the Baltic Sea long term observation program
and the project DeepBaltic 2, a follow up of the Maria S. Merian €rdd&$SM99 in
February/March 2021The work program oEMB293 consisted of fieldlata acqisition for the
national environmental monitoring in the German EEZ, which is performed in context with the
Helsinki Commissan (HELCOM) and federal prograo evaluatéhe status of coastal regions

in North and Baltic Sea (BMLP). This work packagé&sed orcontract between the Federal
Maritime Agency (BSH) and IOW as administrative agreensamte 1991. The second work
packageis parto f | Baltic Sealongterm observation program, related tbe institutes
research foci A ¢ h a rsaaleencgo seycsot seyns t deymmsadmi cfisboa sai nnd
f or HAasmmhlrmhe s oscal ecengral taskéssa somtsdously dngoeng data collection

of time series at Restations spanninfrom the western to central Baltic Sea, initiated since
1969. Since 199it is complemented by permanent mooringshi@ Eastern Gotland Basifihe
gathered dataare the back bonef research on the natural variability of the ecosystem,
anthropogenic influences and the impatitclimate changen the Baltic SeaThis long term
observation program was extended during the cruise to the Bothnia Bay and Bothnian Sea, where
also two moorings were recovereghich were deployed during the MSM9 The overall
weather conditions during the cruise were characterized by moderate wind and sunny conditions.
Thus, the intendedcientific program of the cruise could Hally completedand some extra
stations were workedThe gathered data depict a higbsolution snapshot of the spring
conditions in the Baltic in a year without a larger salt water inflow during winter. The majority

of the work was performed along the Thalweg of the Baltic from the Darss Sill to the Bothnian
Bay.

1.2 Zusammenfassung

Die Expedition EMB®3 wurde im Rahmen des Ostsee Langzeitbeobachtungsprograntms

der Projektes DeepBaltic Qurchgefuhrt das eine Nachfolgeexpedition der Maria S. Merian
Reise MSM99 im Februar/Marz 2021 darstdlias wissenschaftliche Programm beinhaltet di
Felddatenerfassung fur die nationale Umweltiberwachung in der deutschen AWZ, die im
Rahmen der Helsinkkommission (HELCOM) und des nationalen négramme zur
Zustandbewertungvon Kustenregionen in Nordind Ostsee (BMLP) durchgefiihrt wird. Dieses
Arbeitspaket basiert auf einem Vertrag zwischen dem Bundesamt fir Seeschitffehrt
Hydrographie (BSH) und dem IOW als Verwaltungsvereinbarung seit 1991. Das zweite
Arbeitspaketder Expeditionist Teil des Ostsekangzeitbeobachtungsprogramms des IOW, das
Teil der IOW Forschungsschwerpunkte "Okosysteme im Wandel", "Okosystemdynamik im
Beckenmal3stab" und in geringerem Umfang "kleine und mesoskale Promtss&ntrals
Element des Programmesst eine seit 1969 initiierte, kontinuierlich durchgefihrte
Datenerhebng von Schlissgbarametern ant&tionenin der westlicherund zentralen Ostsee.

Seit 1997 wirddas Programmdurch permanentéerankerungein der Gotland SeerganztDie
gewonnenen Daten bilden die Basler Forschungeur natirlichen Variabilitdt desOstsee
Okosystemszu anthropogene Einflisse und zu denAuswirkungen des Klimawandesif die
Ostsee Das Langzeitbeobachtungsprogramm wurde wéahrend dieser Expedition auf den
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Bottnischen Meerbusen ausgedehnt, wo auch zwei Verankerungen geborgen wurden, die
wahrend der Expedition MSM99 ausgebracht worden waren.

Die Wetterbedingungen wahrend der
Uberdurchschnittliche Sonnenscheindaugekennzeichnet.

Expedition waren durch maRigen Wind und
So konnte das vorgesehene

wissenschaftliche i@gramm derReisevollsténdig umgesetztind einige zusatzliche Stationen
bearbeitetwerden Die gesammelten Daten stellen eine hochauflésende Momentaufnahme der
Frihjahrsbedingungen in der Ostsee in einem Jahr ohne grol3eren Salzwassenzufluss
vorangegangenewinter dar. Der Grofeil der Arbeiten wurde entlang deslWeges der Ostsee

von der Darf3er Schwelle bis zur Battviekdurchgefihrt.

2 Participants

2.1 Principal Investigators

Name Program Institution
Mohrholz, Volker, Dr. Hydrography IOW
Kuss, Joachim, Dr. Marine Chemistry IOW
Dutz, Jorg, Dr. Biology IOW

2.2 Scientific Party

Name Discipline Institution
Mohrholz, Volker, Dr. Phys. Oceanogf.Chief Scientist IOW
Beier, Sebastian Phys. Oceanogr. IOW
Heene, Toralf Phys. Oceanogr. IOW
Rehse, Nina R. Phys. Oceanogr. IOW
Donath, Jan Phys. Oceanogf.Instrumentation IOW
Otto, Stefan, Dr. Marine Chemistry IOW
Dierken, Madleen Marine Chemistry IOW
Schone, Susanne Marine Chemistry IOW
lwe, Soren Marine Chemistry Trace gases IOW
Fechtel Christin Biology IOW
Hehl, Uwe Biology IOW
2.3 Participating Institutions

IOW Leibniz-Institute for Baltic Sea Research Warnem{r@@ermany



ELISABETH MANNBORGESEReports Cruise EMB®3, Rostock- Rostock, 0323.05.2022 5

3 Research Program
3.1 Description of the Work Area

Data collection covered the westegentraland northernBaltic from the Kiel Bight to the
Gotland Basin and furtheron to the Bothnian BayThe majority of stationsvas located along
the thalweg transect of the Baltic Sea. The possitughvesem pathway of saline water from
the Bornholm Basinto the western Gotland Basin was not sampled, since there no
indications of darger inflow of saline water from the North Sea during the previous winter.

A core area of the cruise was the Eastern Gotland Basin (EAE#B)g its southern rim an east
west transect of CTD stations was worked, in order toegattiormation abouthe cross basin
distribution of hydrographic parameters in taestbasin of the Baltic proper. Additional CTD
casts were carried out abme keystations in the western Gotland Basiramely in the Karls
Deep Unfortunately, the Bndsort Deep could not be covered since the Swedish Marine Forces
did not granted access to this statiém overview of the locations of CTD stations, mooring
positions, and the cruise track is giverFigure3.1. A station listis given inTable8.1.

3.2 Aims of the Cruise

The cruise EMB293 was carried out as a joined cruise of the environmental monitoring program
of the Federal Maritime and Hydrographic Agency (BSH), the Baltic Sea longoteservation
program of the Leibnknstitute for Baltic Sea Research Warneminde (IOW) and the
DeepBaltic Project. It was the third cruise in a series of five expeditions performed annually.

The data acquired are used for the regular national and inber@aassessments of the state of

the Baltic Sea, and provide the scientific basis for measures to be taken for the protection of the
Baltic Sea ecosystem. For this purpose hydrographic, chemical and biological data where
gathered along the Baltic thalw&gnsect. The major focus was on the state of ecosystem during
spring conditions when the first phytoplankton bloom is close to its f&ake no larger
baroclinic inflows were observed during the previous winter, the observatidhgeliver
undisturbeddata about the onset of the seasonal stratification.

For the first time during the recent years the observations along the Baltic thalweg were extended
into the northern Baltic, the Bothnian Sea and the Bothnian Bay. The aim was to gather a
comprehensiveicture of the hydrographic conditions along the entire salinity gradient of the
Baltic, and to collect data about turbulent mixing at the time when the thermal stratification in
the upper layer is established. These observation are carried out asipaiDeépBaltic project.

A further goal of the cruise were the recovery of two moorings that were deployed one year ago
with the Maria S. Merian cruise MSM99 also in frame of the DeepBaltic project.

Additionally, three moorings should be deployed for@ABLE project in the northern Gotland
Basin.

3.3 Agenda of the Cruise

The three main work packages were subsequently condudledstarted withthe BSH
environmental monitoring program in the west8attic, which was continued with he | OWO s
Baltic Sea longerm observation program in tls®uthern anatentral Baltic SeaBoth consist

mainly of CTD cast, water sampling for nutrient analysisace gas measuremerdad net
sampling of phytplanktonand zooplanktorAt one station a sediment core was taken.
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Figure 3.1 Map of stationsand ship track of cruise EMB2%rom 03.i 23. May 2022. Reddots andlacklabels
indicate the positions and names of CTD stations.graenlinesdepict theScanFish transectBlue
diamonds mark the location of moorinm the eastern Gotland basithe Bothnian Seaand the

Bothnian Bay
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The station workis complemented by the mooring maintenance in the eastern Gotland Basin.
The cruise was also used for a first test of a neasurement system for nitrogen and oxygen
gas concentration in surface waters to obtain information about nitrogen fixation and oxygen
production by phytoplankton.

After performing the major part of the long term observations in the western and certical Bal
the work was continuedith the third work packagen the Bothnian Sea and Bothnian Bay.
Here CTD and MSS casts were performed and two moorings of the Deep Baltic Project were
recovered.

Additionally, in central Baltic the CABLE project moorings wedeployed.

Some CTD stations were repeated on the way back to Rostock to gather further data for the long
term observation program.

Equipment
Data acquisition was carried out using the following devices and measuring platforms.

At stations and transects
1 CTD SBE 911+ with rosette water samg(€i D)
Microstructure profiler (MSS)
Oceanographic mooringMpor)
Towed CTD ScanFish (&)
Phytoplankton nettAPNET)
Zooplankton net (WP2)
Secci deskSD)
Frahm corer

=4 4 4 4 45 45 2

(The abbreviations in brackets indicate tieeide short names used in the DSHIP data base)

Continuous measurements:
1 Vessel mounted ADCP 150kHz Ocean Survdpoity at selected transects)
Underway measurements of surface water properties
Ship weather station
Nitrogen and oxygen gas measuremersuface water
TRIOS radiation sensor system

= 4 4 =4
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4 Narrative of the Cruise

Date

Time
[UTC]

Task

02.052022

Loadingof equipmentpreparing devices for the cruise

03.052022

05:00

Embarking of scientific crew

06:00

Safety instructions

06:30

Departure fran port RostockMarienehe weather predictions for the
next two days argood Low wind speed, sunny weather.

07:35

Start of station work in the western Baltigth stationTF_O5off
Warnemunde

08:00

Safety drill

20:00

Reaching the western mostteta TF0360 in the Kiel Bight. The
weather is still calm and sunny.

04.05.2022

Continuation of station work in the Mecklenburg Bight. Clear sky a
2Bft wind speed

12:45

Observations at MarNet station Darss Sill. No active inflow signatu
found in CTDdata. Clear sky but increasing fog near the sea surfa

14:50

Reaching station TF0115 at the western rim of the Arkona Basin

17:30

Work on central station TF0113 in the Arkona Basin. Relatively lov
bottom salinity of appr. 18g/kg

19:00

Change of irtnded course due to military exercises in the area nor
Rugen island

19:30

Station TF0123 cancelled due to closing of the area for military
exercises

05.05.2022

00:40

Observations at MarNet station OderBuoy in the Pomeranian Bigh
Clear sky and wédawinds.

05:00

Continuation of station work in the southern and eastern Arkona B

12:30

Station TF0110 has been shifted from its original position into gerr]
waters, since the approval for work in Swedish waters is still pendi

14:00

The statims TF0103, TF0104, and TF0105 in Swedish waters werg
cancelled due to still pending work permit

15:30

Station work was continued at station TF0145. Its position was shi
to the east into Danish waters.

18:50

Station TF0142 position was shifted te tbast into Danish waters.

06.05.2022

Continuing station work along the Baltic Thalweg transect.

06:20

Start work on central station TF0213 in the Bornholm Basin. Weat
conditions are still good, with cloudy sky and low wind speed. Bott
salinity ofappr. 15.2g/kg, b5 is present in bottom waters.

10:00

Swedish research permit was granted. Some stations cannot be w
among them the Landsort Deep.

12:20

Passing the Slupsk Sill towards the Slupsk Furrow. No active bottg
water overflow was detted on the sill.

22:00

Passing the eastern edge of the Slupsk Furrow and turning to Nor
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Date Time | Task
[UTC]
towards the eastern Gotland Basin
07.05.2022 Continuing station work along the Baltic Thalweg transect toward {
Gotland Basin
06:00 | Station TF0265 clos® the Russian EEZ. Cloudy sky, but still weak
winds from Southeast.
11:45 | Reaching the southern rim of the eastern Gotland basin. Patches ¢
slightly oxygenated bottom water. No H2S in bottom water present
16:30 | Start station work on the eastermrtpat the southern Gotland basin
transect
08.05.2022 02:30 | Station work at the central station TF0271 in the eastern Gotland [
Sunny sky and low wind speed.
07:40 | Mooring Gotland Central successfully released. All devices recove
without damageAfter maintenance the sediment trap was redeploy
11:40 | Mooring Gotland Northeast successfully released. All devices
recovered without damage. The mooring was replaced by a prepa
Spare mooring.
13:30 | Continuing station work along the Baltic Thelg transect
21:00 | Continuing station work on the eastern part of the southern Gotlan
basin transect
09.05.2022 06:40 | Continuing station work along the Baltic Thalweg transect.
The weather is still good, with sunny sky and moderate wind spee
4Bft.
14:35 | Mooring CABLE M2 successfully deployed at the western most
position of the CABLE mooring array
16:16 | Mooring CABLE M3 successfully deployed. Wind is slightly
increasing to % Bft.
18:00 | Continuing station work along the Baltic Thalweg tets
10.05.2022 02:00 | The planned ARGO float (fr_7900587) recovery was cancelled dug
missing communication of the float and high sea state
02:30 | Start station work along the northern extension of Baltic Thalweg
transect. The wind speed remained-&B5t.
15:20 | CTD stations in the Aland Deep. Bottom water is well oxygenated
contrast to the conditions in the northern Gotland Basin.
18:30 | Station at Aland deep. Well ventilated bottom layer in 290m depth
Traces of benthos fauna in CTD camera.
11.05.2022 Continuing station work in the southern part of the Bothnian Sea. 1
wind speed decreased during the night to 8m/s.
03:30 | First deployment of microstructure profiler at station TFO604. The

surface temperature in the southern Bothnian Sdaoieahe
temperature of density maximum.

Continuing station work, northward along the deep channel in the
eastern part of the Bothnian Sea. Sunny sky and low wind speed.
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Date Time | Task
[UTC]
12.05.2022 00:00 | MSS transect through the local deep at station TF0603, where the
mooring DB2 was deployed during the Merian cruise in March 202
06:35 | Mooring DB2 was successful recovered. No loss of devices and al
devices have measured as intended.
07:30 | Continuing station work in the northern part of the Bothnian Sea.
1930 |lReaching AiThe Quar ko, the shal
Bothnian Bay
13.05.2022 Continuing station work in the southern Bothnian Bay after passing
The Quark during the night. Surface temperature and salinity drop
significantly
09.00 | Mooring DB1 was successful recovered in the central Bothnian Ba
No loss of devices and all devices have measured as intended.
09:30 | Continuing station work in the Bothnian Bay towards north. Weath
still calm and sunny, but with cold air temperatures.
14.05.2022| 00:30 | Arriving the northern most station of the cruise. No ice.
01:00 | Turning to the south for MSS stations in the southern Bothnian Ba
08:20 | Performing two MSS stations in the central Bothnian Bay to obtain
data about convective driven nmj in the surface layer. Almost no
wind and cloudy sky.
13:30 | Continuation of southward transit to The Quark
18:40 | Passing the sill between Bothnian Bay and Bothnian Sea
15.05.2022 00:00 | Continuation of station work with CTD and MSS south of The Qua
The wind has increased to about 10m/s
09:30 | End of station work in the northern Bothnian Sea. Start transit to tH
Aland Sea. Clear sky and moderate wind speed
23:45 | Start of station work with MSS stations in the Aland Sea. Wind hag
increased to 1218
16.05.2022 Continuation of station work with CTD and MSS in the Aland Sea.
04:50 | CTD station at the Aland deep. Max depth of CTD profiling during
cruise was reached with 300m.
09:50 | Start of MSS transect across the deep channel south of Kland.
Wind speed remained at 6Bft.
18:45 | End of MSS transect. Wind speed decreased to 4Bft
17.05.2022 02:40 | Performing MSS station in the northern Gotland basin. The wind h
increased to HBft
05:00 | Start transit to mooring position CABLE M4
11.00 | Performing CTD at mooring position
13:20 | Mooring Cab_M4 successful deployed. Start transit to TF0271, ce
station of the eastern Gotland Basin
18:40 | Start station work at TF0271 with combined profile of CTD and MS
for MSS field calibration.
18.05.2022| 00:05 | End of station work at TF0271, and start transit to the port of Vent
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Date Time | Task
[UTC]
06:00 | Arriving the port of Ventspils, Latvia
08:30 | Bunkering of fuel, and fresh food
11:30 | Leaving the port of Ventspils and heading south to the start point ¢
ScanFish transect 1
12:00 | Problems with internal IT net of the ship. Partial failure of the netw
dship data not available
13:30 | Network issue fixed
14:07 | Start of ScanFish zonal transect through the Eastern Gotland Basi
19.05.2022 Continuatian of ScanFish zonal transect
03:50 | End of ScanFish transect through the Eastern Gotland Basin
08:15 | MSS station at Faré Deep. Calm winds and high cloud cover
10:30 | Transit to the western Gotland Basin
16:00 | Start station work in the western GottBBasin with station TF0283
18:10 | Since work at Ladsort Deep was not allowed, at the nearest possik
station nGB1 a CTD profile was performed
20.05.2022 00:00 | Continuation of station work in the western Gotland Basin with stal
TF0240
07:40 | End d station work in the western Gotland Basin. Transit to ScanF
transect 2 at southern tip of Gotland.
09:20 | Start ScanFish transect 2 at the southern tip of Gotland
15:00 | End of ScanFish transect 2 near Oland. Heading south for transit {
Bornholm Bain. Low wind speed, but cloudy sky.
15:30 | Barbeque on deck, celebration of cruise scientific success
21.05.2022 04:00 | Start station work at station TF0213 in the Bornholm Basin. The w
has increased to 5Bft. Complete cloud cover and persistent rain.
08:45 | End of station work at TF0213. Start transit to the Arkona Basin
14:15 | Passing the Bornholmgat (station TF0142)
18:00 | Start station work in the Arkona Basin
22:05 | Arriving the central station TF0113
22.05.2022 Continuation of station wori the Arkona Basin
Low wind speed and cloud covered sky, but no rain
02:30 | Start station work at the Darss Sill and the Belt Sea
06:00 | Packing of scientific equipment that will not be used at the remaini
stations
16:45 | Working the &st station othe cruise TFB60in the Kiel Bight
17:30 | End of scientific work of cruise EMB29
Heading towards Rostock port
23.05.2022 | 06:00 | Arrival at port RostockMarienehe
08:00 | Unloading of scientific equipment
11:00 | Disembarking of scientific ew, endof cruise EMB®3
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5 Data Processing andQuality Assurance

A station name and a station number were assigned to all stations, where scientific equipment
was used. The station najredso referred as position aliadentifies a geographical position.

The stéion number is aralphanumerical valuéhat is incremented for each new stati&ach

device deployment is indicated by numerical extension of the station numberstation
number was applied according the station number rules d8P. For the cruis EMB293

the first station number EMB293 1.

5.1 CTD

The CTDsystem "SBE 911plus”, SK385 (SEABIRD-ELECTRONICS, USA) was used to
measure the variables:

Pressure

Temperature (2x SBE 3)
Conductivity (2x SBE 4)

Oxygen concentration (2x SBE 43)
Chlorophylta fluorescence (683nm)
Turbidity

CDOM fluorescence

PAR

SPAR

=

= =4 4 -4 48 8 5 2

The CTD was equipped with a redundant sensor system sensor system for temperature,
conductivity and oxygen. The temperature is given in-90Stemperature scale. Salinity is
calculated from thePractical Salinity Scale (1978) equatiod® minimize salinity spiking,
temperature(SBE 3), conductivity (SBE 4) and oxygen sensors (SBE 43) are arranged within a
tube system, where seawater is pumped through with constant velekibyescence and
turbidity are measured with a downward looking WET Labs fluorimeter. Pressure is determined
with a Paroscientific Digiquartz pressure sensor, maximum 1@8@@dbar.

Data were monitored during the casts and stored on hard disk with Seasave Versioragh For e
station a configuration file (stationnammlcon) was written which contains the complete
parameter set, especially sensor coefficients used for the conversion of raw data (frequencies) to
standard output format.

The CTDprobe was equipped with a Ratte water sampler with 13 Free Flow bottles of 5l
volume each. This design allows for closing of bottles automatically at predefined depths during
downtcasts. Closing depth and sensor values are aligned by appropriate choice of parameters of
the CTD softvra r e gener at i n gAdditioreally, fabseftcontained SUNA anigabe.
sensor was mounted on the rosette frafte CTD is attached to a heasempensating winch,
enabling the CTD during a cast to be nearly completely decoupled from the shipsihe ao#
movements.
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Sampling

A CTD cast was started below the sea surface with the pressure sensor usually at about 5m depth
to prevent a contamination of the CTD pumping system with air bubbles. Data were collected
down to 0.5m above the bottom at af#itations. An attached altimeter and a ddacing
underwater camera including LED spotlights and laser were used to determine the bottom
distance. Sampling rate of the CTD probe was 24Hz. Data were displayed online to determine
appropriate sampling dep#imd stored on a PC hard drive.

The probe sheds water in its wake over a long distance. Hence, only downcast registration was
reliable. Upcast registration was used only for water sampling, if the closing depth was
determined during the downcast. At dowridasttles were closed while fiering in an adite

mode. For sampling during upcast, the CTD was stopped and bottles closed manually after a 30
second adjustment period. When the device was back on deck cxydém hydrogen sulfide
samples were takerrdt, followed by water samples for salinity, nutrients and water for several
biogeochercal analyses

Field sensor check

The CTD sensors were checked during the cruise by comparison measurements. At stations with
well mixed water layers temperature wasasured with a high precision thermometer SBE 35.
Salinity samples were taken every day. The samples were stored in white glass bottles and will
be analyzed after the cruise by means of a salinometer AUTOSAL Model 8400B (accuracy of
0.002). Most samples we taken from near surface layers, only a few deep well mixed layers
could be found.

Slope and offset of the oxygen sensors SBE 43 were determined by help of water samples.
Oxygen content of the samples was determined with a titration set (Winkler maticodacy of
0.02ml /1 ). Oxygen concentration is calcul ate
The pressure sensor was checked by measuring pressure on deck before the cast. Calibration
measurements for the fluorometer data have not been done, sincentitatiua phytoplankton
analysis was performednd no SPM samples were takkming the cruise.

Table 5.1: Type and serial numbers of mounted CTD sensors

Sensor Type SN Last calibration
Pressure Digiquartz 1385 02.05.2A.9
Temperature O SBE 3 5261 21.12.2021
Temperature 1 SBE 3 5120 21.12.2021
Conductivity 0 SBE 4 4811 21.12.2021
Conductivity 1 SBE 4 4718 21.12.2021
Oxygen 0 SBE 43 172 21.01.2022
Oxygen 1 SBE 43 1735 21.01.2022
Chl-a fluorescence / Thidity WET Labs- FLNTURTD 22019 28.092010
PAR sensor Biospherical Licor Chelsea 70256 08.12.2009
SPAR SPAR/Surface Irradiance 6307 27.02.2017
CDOM fluorometer WET Labs
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5.2 VMADCP 150kHz

A 150kHz Acoustic Doppler Current Profiler (VMADCP) Ocean Sy (frequency 150 kHz,

beam angle 30deg), manufactured by-RBtruments, was mounted downward looking at the
ship hull. The data output of the ADCP was merged online with the corresponding navigation
data and stored on the hard disc using the progranDA® Pitch, roll and heading data are
converted from TCHP to UDP protocol with an own program, running on the VMADCP
control PC. Current data are collected in beam coordinates to apply all corrections during post
processing. The VMADCP was operated sdected transects along the cruise tradke
following configuratiors wereused for data acquisitian the western and central Baltic.

Table 5.2: Configuration of 150kHz VMADCP

Command Parameter Value
WP Broad band pings 1 ping/ens
WN number of depth cells 65
WS bin length am
WF blank after transmit 4m
wv Ambigiuity velocity 6.5m/s
BP bottom track 1 ping/ens
BX max bottom distance 300m
WD data output u, corr, amp, PG
TP time between pings 0
EZ sensor source temp
EX co-ordinates (ENX) beam
ED transducer depth 4m
ES salinity 10
Data option heading source Ext. Gyro
dialog of pitch / roll source Ext. Phins
VMDAS navigation source Ext. GPS
software time per ensemble 2s
time ketween pings 1s
heading alignment 0 deg
heading bias 0 deg
short term average 60s
long term average 300s
data screening off

Postprocessing of the VMADCP data was

carried out using the Matlab® ADCP toolbox of

IOW. The final profiles ar&d20s and 300s averages of the single ping profiles. At sections where
bottom tracking was available the heading bias of the instrument was calculated. This value and
the magnetic deviation were applied during post processing.

53 ScanFish towed CTD

Two high resolution hydrographic transeetith the ScanFish towed CTD (Swere performed
in the eastern Gotland Basin ath@ western Gotland Basimhe ScanFiskconsists of a Seabird
911+ CTD mounted on a wing shaped body undulating between sea surface anii3@bou
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depth when towed behind the ship. Additionally to the usual CTD sensors, the probe is equipped
with sensors for dissolved oxygen concentrattombidity and Chlorophyla fluorescencerhe

details of the used sensors are giveiable5.3. For test purposes a downward looking 600kHz
ADCP was mounted at the lower side of the ScanHsklrographic data are transmitted via a
multi-conductor cable and stored in the lab on a computer disc. The instnwasdre deployed

over thestern of the shignd wasoperatedvith a separate winghmounted at the aft deck. The
cable is guided by a pulley block mounted below ther#@ne. The Acrane will be used for
deployment and recovery. The device is towed valiout 6knots, the unduladtn depth is
steered from the lab. Control commands are transmitted via the cable.

Table 5.3: Type and serial numbers of CTD sensors mounted on ScanFish

Sensor Type SN Calibration date
Pressure Digiquartz 0973 10.12.2010
Temperature O SBE 3 5356 16.06.2021
Temperaturd SBE 3 1699 29.04.2019
Conductivity 0 SBE 4 1349 27.10.2021
Oxygen 0 SBE 43 1473 03.06.2021
Chl-a fluorescence / Turbidity WET Labs- FLNTURTD 3274 unknown

5.4 Moorings

During the cruise a maber of mooring operations were performed. Two moorings of the IOW
long term observation program were maintained in the Eastern Gotland Basin (GONE, GOC).
Three moorings were deployed for the CABLE Project in the northern Gotland Basin (Cab_M2,
Cab_M3, CabM4). And two mooring in the Bothnian Sea and Bothnian Bay were recovered
(DB1, DB2). Details of the mooringgnd the mooring operatiorsd the certain positionee
Figure3.1) are described beloand inTable8.3.

GONE (Long Term Mooring Gotland Northeast)

Main purpose of the GONE mooring is obtaining hydrographic time series of temperature,
salinity, oxygen and currents from the deep water range in the eastern Gotland Basirtrahe cen
basin of the Baltic Sea. The data are used for long term observation of environmental conditions
in the deep water of the Baltic and for detecting the impact of saline inflow events. The mooring
is operated since 1997 and provides also the datafhasis t h eCuff Waege no f deer
temperatures in the eastern Gotland basin. The GONE mooring consists of a bottom mounted
currentmeter Nortek Signaturg50kHz, a MicroCat thermosalinometer SBE37, three RBR
temperature recorders, and 3 PME oxygen optotes sketch of the mooring is depicted in left
panel of Figure 5.1. On 08.05.2022 11:40 UTC the GONE mooring (deploymedtl) was
successful recovered aftémonth of operation. The mooring (deploymd@ was redeployed

after maitenanceon the same day at 12:047C.

GOC (Long Term Mooring GotlandCentral)

The GOC mooring is located in the center of the eastern Gotland Basin and is also part of IOWs
long term observation program. The mooring consist of a sediment trap, and additienal
levelsMicroCat thermosalinometer SBE8@mbined withPME oxygen optoded hey cover the

deep water range between 140 and 240m. The mooring collects data about the downward flux of
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organic material into the deep water layer, and hydrographactdatetect the temporal variation

and trends in the deep water and bottom layer. The mooring was successful recovered
(deployment BF) 0orn08.05.202208:28 UTC. After the exchange of all devices with fresh
calibrated instrument the mooring was redeployeti@ur later at 09:33 UTC (deployment BF).

5kg

Auftrieb 26.5kg KUM Releaser

Trommel 200m Dynema 8mm

Fallschirm

Auftrieb 35kg

Kette

RBR soloT SN: 205453

[ 160m 3 PME, SN: 0782
RBRsoloT, SN: 205454

— 190m MH MC, SBE37, SN: 11154 (Z)
PME: SN: 1205

A Surface
(Water depth 120m)

Meteorleine 11mm
55m

2|/ Nortek Signature250
- Laa SN 101407

RBR Duet T.D. SN: 82515
PME, SN: 1277

KUM Releaser
ADCP 300khz

MicroCat
Kette PME miniDOT

RBR duet T.D.
/%\ KUM Release
| ground 215m 170kg

Figure 5.1  Sketch of the GONE mooring deploymet2t (left) andthe ADCP bottom shieldf Cab_M4mooring
(right). A similar design was used for the other mooridgscribed above.

Cab_M2, Cab_M3, Cab_M4 (CABLE project moorings)

The three moorings CaB_M2, CaB_M3 and CaB_M4 are the western part of a largewesist
transect of moorings in the Gotland Basin north of the Far® Deep operated in frame of the
Central Baltic Sea Circulation Experimeptoject (CABLE). The mooring transect consist of 9
moorings which are all equipped with a bottom mounted ADCP for current measurements in the
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entire water column. The purpose of the mooring array is to gather 6 montiyh aesolution

current data to investigate the water exchange between the eastern Gotland Basin and the
northern Baltic Sea. The moorings Cab_M2 and Cab_M3, provided by the IOPAN in Gdynia
and the GEOMAR in Kiel were successfully deployed on 09.05.2022:36 land 16:00 UTC,
respectively. The mooring Cab_M4 operated by the IOW was deployed some days later on
17.05.2022 at 11:20 UTC. The recovery of the moorings is planned for September and
November 2022.

DB1 and DB2 (DeepBaltic)

The moorings DB1 and DB2 wedeployed during the Maria S. Merian cruise MSM99 in March
2021 in the Bothnian Sea and the Bothnian Bay. These mooring were equipped with a bottom
mounted ADCP 600kHz to obtain high resolution data of bottom currents. The aim was to
provide informationwhether strong bottom currents will contribute to the formation of so called
contourites in layered mud/silt sediments of deep basins in the northern Baltic. Both moorings
were recovered successfully on 12.05.2022 at 6:00 UTC (DB2) and on 13.05.2022 dT&

(DB1).

5.5 Microstructure Profiler (MSS)

In the central and northern Baltic microstructure measuremerscarriedout to obtain data

about turbulent mixing during the onset of the seasonal thermal stratification. |IB&6tdISS
profiles were pedrmed.

The MSS 96S (serial number B5) is an instrument for simultaneous microstructure and
precision measurements of physical parameters in marine waters. The MSS profiler was
equipped with 2 velocity microstructure shear sensors (for turbulence meastsgma
microstructure temperature sensor, standard CTD sensors for precision measu@ments
pressuretemperature, conductivity and oxygen concentrati@nurbidity sensor, and a vibration
control sensorAdditionally to the standard pressure sensothwiOOOdbar range a second
pressure sensor wittb@dbar was mounted. At locations shallower th&@n2 this sensor is used
because of its higher accuracy.

All sensors are mounted at the measuring head of the profiler, the microstructure ones being
placed abut 150 mm in front of the CTD sensors. The sampling rate for all sensors was 1024
samples per second. The profiler was balanced with negative buoyancy, which gave it a sinking
velocity of about & m/s. It was deployed with a winch at the reeling. Thdiler was operated

from the stern of FS Elisabeth Mann Borgese. Disturbing effects caused by cable tension
(vibrations) and the shipos movement wer e
deployment the sensors were flushed with pure water to priodimy.

The dissipation rate of turbulent kinetic energy was calculated by fitting the shear spectrum to
the theoretical Nasmyth spectrum in a variable wave number range from 2 to maximum 30
cycles per meter (cpm). The low wave number cut off at 2 spimeliminate contributions from

low frequent tumbling motions of the profiler.

The MSS sensors were calibrated before the cruise in the IOW calibratigkdtibonally, the

MSS was mounted to the CTD at station TF0271 to perform a combined castdaafibration

of the MSS oxygen optodend conductivity sensor
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Table 5.4: Sensor configuration and field calibration of MSS55

Sensor Serial Sensor Field Field profiles
number distances calibration | calibration
Offset [mm] slope offset
P1000 (1000m) 230 0.995 0.75 All
P250 (250m) 215 - - All
Shearl iow_6224 01 | 0 0.000795 - 001-216
iow_6225 01 | 0 0.000668 - 217-387
Shear2 iow_6223 01 |0 0.000681 - All
NTC 0 - - All
Temp (PT100) 135 - - All
Cond 140 0.9984075 | -0.0685334 | All
Oxygen 115 - - All
Turbidity 120 1 0.05 001-340; 353387
1 -0.495 341-352
5.6 Plankton Sampling

Plankton samplingvasperformed by means of a rosette sampler (combined with CTD) as well
as with a small phytoplankton net RLAPNET) and a zooplankton net (WP2). Samples were
taken from different depths in order to get representative data from the euphotic zone.
Additionally, samples for micro biological analyses were taken at some stations in the central
Baltic.

5.7 Long Term Investigations of CH, N,O and CO; Distribution

Sampling for simultaneous GHN,O and CO, observation was carried out in frame of an
extension to the long term data collection progranthe four central stations of the Arkona

Basin, the Bornholm Basin, @éhEastern Gotland Basin and the Fard D@d@ sampled stations

are indicated imable8.1wi t h t he abbreviation ATGO. One co
at station TF0271 for the long term data collection of CT, AT, and pH.

These samples were fixed with 500 pL saturated kKgGlution to prevent microbiological

activity and stored dark.

5.8 SurfaceWater N>, O, and Ar M easurements

The concentrations of INO, and Ar in surface water were measured by coupling a menmbrane
equilibrabr with a mass spectrometer (membrariet mass spectrometry, MIMS) as shown in
Figure5.2.

The approach is based on the equilibrium of atmospheric gases behgeester andthe gas
phase, which are separated by ag@sneablanembrane. Surface water is pumped continuously
through the membrarequilibrator, at a flow rate of P/min, while the air in the gas phase of
the equilibrator is analyzed by a mass spectrometer (MS) for 4h&,Nind Ar mole fractions.
Every hour the MSs calibrated against standard air by switching the position of-fhesition
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valve (2P valve). The gas flow into the vacuum system of the mass spectromeit@f (tar)
through he capillaries is approximatelyp uL/min.

A filter cartridge with a pore size of 5 &m
the help of a manometerjRhe increase in pressure can be monitored, which indicates the need
of changing the filter. Another sensor)is used to measure the total pressure of the gas phase
in the membranequilibrator. Furthermore the water temperature is measured before and after
the membrane (Tand T) using temperature probes.

The partialpressure of a gdsin the gas phase of the membragiilibrator (%) is calculated

from the mole fraction of the respective gas componeptthie total pressure of the gas phase
(Pota)), @nd the partial pressure of watep o), which assumed tbe at saturation level for the
given temperature and salinity. The relationship is given by the following equation:

equi_

P =X - (Protal = PH20)
Finally the concentration of the dissolved ga¥ i6 calculated according to a modified form of
He n r ywdusingltha Bunsen coefficierff)(and the molar gas volum¥y):

C=

standard air

MS capillary

mass spec. calibration !
capillary ! X‘I‘

measuring capillary

perestaltic

i heated pump

! area
i T=60°C

__________

@ membrane < @ @ k
flow meter
\/ funnel

L ‘ drain
the Shi
P water leakage detector

Figure 5.2: Sketch of the MIMSsetup for the EMB 293 cruise

This cruise was used to do firsiste of the system on the Baltic Sea. In addition to normal
operation of the MIMSystem, two different membrane types and different filter setups were
assessed and the effect of particle induced clogging in the membrane on the equilibration time
was examind. To verify the accuracy of the MIM&ata, headspace samples were taken on the
following stations and measured subsequently: TF0113, TF0271 (x2)1BbB0602, DB0108,
TF0213.
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During midsummer the MIMS will be installed on the voluntary observing SNES)
Finnmaid for direct and continuous measurements of nitroggnd@icits in the surface water
attributable to nitrogen fixation.

5.9 Underway M easurements

The FS Elisabeth Mann Borgese is equipped with numerous sensors, which continuously provide
important environmental and navigation parameters. The available data set consists of weather
parameters, surface water properties, navigation information, rope length, winch speed and more.
The data are collected by a data acquisition system DSHIP3 manetabiu¥WERUM. All data

are stored in a data base and can be extracted by a web interface. A description of all collected
parameters is given in the ship specific DSHIP3 manual. All data are snapshots taken and stored
every second. After the cruise the fdlita set was extracted. During the cruise a subset of the
parameters was processed.

This data set consists 80 minutes averages of:
1 time (UTC)

latitude and longitude

ships heading

depth

air pressure

air temperature

humidity

global radiation

infraredradiation

Surface conductivity

Surface salinitfSSS)

Surface water temperatu®ST)

Surface chlorophya fluorescence

Surface turbidity

Wind direction

Wind speed

= =4 4 4 48 8 45 -9 -5 -9 -5 -9 -9 -9 -2
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6 Preliminary Results

The results presented in the following section are preliminarynahdomprehensive, since they
are based in most cases on unevaluated raw data! The aim of this section is to give a first

impression on the collected data set. An advanced data analysis will follow after all validated
data sets are available.

6.1 Meteorological Conditions

The meteorological conditions during the cruise were characterized dyy ralatively calm
weather, interrupted by shorter periods of enhanced wind speed. Howadeweathethat
hampes the scientific workdid not occurlt wasthe typial situation for May and late spring.

M 208 to 245mis
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May 2022

Figure 6.1  Stick plot of wind vector measured by the ship weather station of FS Elisabeth Mann Borgese. The
grey shaded areas indicate periods when the ship wastin po

The cruise started with calm and sunny days. The mean wind speed ranged between 3%and 8 ms
with mostly westerly wind direction. Ori"&ay it changed to northeasterly wind3uring that

time the ship operated in the eastern Gotland BBsitween te 9" and 11" May the wind speed
increased to 6Bft with southerly directions. This period was followed by some days with weak
westerly winds. On T5May the wind speed increased again to aboun&® Afterwards from

19" May till the end of the cruismoderate wind with changing directions were obse(Fégure

6.1 andFigure6.2).
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Figure 6.2 Wind vector east and north measured by the ship weather stdtiB8 Hisabeth Mann Borgese
(30 min averaged values).

The air temperaturen the western Baltiavas slightly below the long termaverage forMay.
Mean values of 10°C were observed. On the way to the eastern Gotland tBasair
temperature dropped sulgsently to about 7°QFigure 6.3). As expected the temperature
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decreased further while the ship moved northward through the on the Gulf of Bothnia. The
lowest air temperature of 2°C was detected at the northern end of our ackse the Bothnian

Bay. However, no rests of sea ice was seen tkarehe way back to the southern Baltic the air
temperature increased towards the south. The general behavior of air temperature was mainly
controlled by the latitude. Changes in weatlaed the daily cycle were of minor impact.
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Figure 6.3 Air temperature measured by the ship weather statiofrS Elisabeth Mann Borgese O(&in
averaged values).

1040
1030
1020
1010
1000

990

Air pressure [mbar]

980 =TT T T T T T T T T T T[T [T T T T T[T T {T T TTT 77T

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
May 2022

Figure 6.4  Air pressure measured by the ship weather statidfiSoElisabeth Mann BorgeseQ(&in averaged
values).

The air pressure variations during the cruise show different time scaleghe typical time

scale of passing low and high presssystems of to 3 days durationand a slow variability of
about 10 daysDuring the firstweek of the cruise the air pressuveas relatively stable with
1020mbar.The air pressure maximum of 1034mbar was observed' dte§ before the onset of
stronge winds. In the following three days the air pressure decreased continuously till it reached
the minimum of 990mbar. Between the™and 18' May the air pressure increased again, and
reached the second maximum of 1028mbar. In the last days of the arysessure was on a
lower level and changed betweEd00 and 1020mbar

The humidity was relatively high, but typical for the spring season varying between 70 and
nearly 95% (Figure 6.5). In the northern Balticcooling by the ool surface wger caused
occasionallythe formation of fogn the morning hoursRain was rare during the entire cruise.
Only on 2% May longer lasting rainfalls were observed. Then for some hours the humidity
increased to 100%.
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The global radiation wadrengly related tdatitude andhe cloud coveragén the firstdays of
the cruise theearly clear skgausechigh values of global radiatioof about 800Wni. Between
the 7" and 14' May the cloud coverage increased significantly and thus the glotialtice
dropped to daily peak values of 600 to 750W/the maximum global radiationof 830Wm?
was observedt noon on the sunry8™ May, when the ship was in port of VentspilBuring the
cruise he long wave radiatioranged between7p and 30 Wm? (Figure6.6).
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Figure 6.5 Air humidity measured by the ship weather station of FS Elisabeth Mann BoRfaseén(averaged
values).
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Figure 6.6 Global and infrared radiation measured by the ship weather station of FS Elisabeth Mann Borgese
(10 min averaged values).

6.2 SeaSurface Temperature, Salinity and Chlorophyll-a Distribution

Sea surface temperatysalinity and chlorophyHa fluorescencalistributions in the investigation
area were compiled from data gathered with $hueface water Monitoring Box (JSMBYhe
distributions shown ifFigure 6.7 andFigure6.10 are based on unvalidatedtadJnfortunately,

the turbidity sensor of the JSMB delivered only unreliable data, that not compared to the surface
readings of the CTD.

The sea surface temperatures (SST) in the entire Baltic cl@se tothe climatological mean
value for Mg. In the Kiel Bight andin the Mecklenburg Bight th8STwas slightly abovd0°C

in the first days of MayHere, the observeshline surface waters indicate the transition zone
between Baltic and NortSea(Figure6.7). Generally, the&sST andhe sea surfacgalinity (SSS)
decreasg along the way from the western Baltic towards the Bothnian Bathe Arkona Basin
SSTs were abo®5°C and SSS about &Rg™ in the beginning of the cruise @f May. In the
eastern GotlantbasinSSTand SSS 06.0°C and 8.0gkd wereobserved, respectivelfurther
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north SST and SSS changes were most pronounced at the sills between the larger Basins. The
mean SST in the Bbhian Sea and the Bothnian Bay were about 3.5°C and 1.0°C respectively.
The mean salinityn theses basins were about 5.5 and 3.0dkdgure 6.8 and Figure 6.9). In

contrast to theest of theBaltic, in theBothnianthe SST wasvell below the temperature of
maximumdensity which is importanfor the onset ofeasonal stratificatiofdere the heating of

the surface will force vertical convection, until the temperature of maximum density is reached.
Thus the ventilation of deeper layers in the Bothnian Bay was still ongdimghe way back

towards the western Baltic the SST wagnsficantly higher than in the beginning of the cruise.

Thus, the observations of SST for the first and the second half of the cruise are displayed
separately irFigure6.7.
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Figure 6.7 Surfacetemperaturedistribution during the first(left) and the second hal{middle) of the cruise
EMB293 along the cruise track the Baltic Surface salinity distributiorof entire cruise(right).
Based orB0 min averaged values.
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Figure 6.8 Surface temperature measured with the ship thermosalinograph of FS Elisabeth Mann Borgese. The
gray shaded area indicates the range below the density maximum at theassa surf
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Surface salinity measured with the ship thermosalinograph of FS Elisabeth Mann Borgese.

The surface distribution of Chloropmdl fluorescencelepict a puzzling signalFigure 6.10).

Generally, the Chlorophyk fluorescence decreased during the first half of the cruise from the
western Baltic towards the Bothnian Bay. However, theeee hotspots all along the cruise

track, namely on the coast of Mecklenburg, eafRimgen island, in the northern Gotland Basin,

in the Aland sea and The Quark. Some of these hotspots vanished on the way back to the western

Baltic. The time series o€hlorophylta fluorescencgFigure 6.11) depict regular peaksro
maxima around midnight of the local time.élheason for this behavi@s not understood jet.

Possible explanations may be fluorescence quenching during daylight or vertical moving

phytoplankton.
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Figure 6.10 Surface chlorophyh fluorescencédistributionduring the first(left) andthe second halffright) of the

cruise EMB293long the cruise tradk the Baltic 80 min averaged values).
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Figure 6.11 Surface chlorophyta fluorescence measured with the flow through fluorometer of FS Elisabeth Mann
Borgese.
6.3 Surface water N2, O2 and Ar MIMS-observations

The overall performance of the MIMS§/stem has satisfied the expectations and after clarifying
someni tial difficulties with the tightness of
further problems.

Two membrane modules were tested: the Liquicell MiniModu®8.75 series and the
Permselect PDMSXAL.O. It turned out that the latter one istrsuitable for the use as a
membranesquilibrator since a huge amount of water vapor condensed at the gas side. This is not
only a big problem for the mass spectrometric measurements, but it also falsifies the data of the
pressure sensor. The filter cadge with a pore size of 5 um had to be changed after the pressure

in front of it was bigger than 2.3 bar (maxin

45 to 55 hours operating time.

The change in equilibration time over the cruise has yeétiinally evaluated, but it seems that

the filter setup worked well, and particle induced clogging of the membrane is a minor problem
in a time interval of about one week. Also the results of the accuracy verification with the
headspace samples can oné dchieved in the home laboratory, because precise weighing on
board is not possible.

The concentration distribution for,Mind Ar, in the selected regions (compBigure6.12), is in

relation to each other nearly similar. Thelues are matching well with the sea surface
temperature and salinity, whereby the lower concentrations are located around the Gotland deep.
More higher concentrations are located within the Gulf of Bothnia, where the sea surface
temperature and the salipihave smaller values.

The pattern of the ©concentration is different because it is not only controlled by physical
processes but also by biological processes like photosynthesis and respiration. In order to that the
highest oxygen concentrations cascabe seen around the Gotland deep, because of the spring
bloom, which is associated with primary production. It can also be seen that the bloom has not
really started yet in the Gulf of Bothnia, where thecOncentration is again more linked to the

sea srface temperature and salinity.
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Figure 6.12 Concentrations oflissolvednitrogen (left), oxygen (middle) and Argq(right) in surface water at
some locations in the eastern Gotland basin and the Gbibiia (based on preliminary MIMS
data, 07-09.05.2022 and 1412.05.2022.

6.4

The following tables list the surfacddble 6.1) and bottom valuesT@ble 6.2) of the most
important hydrographic and chemical parameters measured at the main statiorizattfatheng

term observatioprogram. For positions of the particular stations raefdfiggure 3.1 and Table

8.1. In the deptkcolumn the italic number in brackets shows the BottlelD of the corresponding
sample. Blue colored values in the oxygen column are hydrogen sulfide concentrations. The
italic oxygen values in brackets depict thgv readings of the CTD oxygen sensor 0.

Observations atM ain Stations

Conversion factors:

pumol ' H,S * -0.0448 = negative oxygen equivalent O,

umol 'O, * 0.0224 =mll*0O,
Table 6.1  Surface values of main hyafyraphic parameters at the main stations.
Area St. name Depth | Temp | Sal O,/ H,S | PO, NO; SiO,
Date St. no. [m] [°C] [psu] | [umol 1] | [umol 1] | [umol 1] | [umol I
Kiel Bight TF0360 1 10.80 | 12.24 | 341 0.03 0.01 6.9
03.05.2022 EMB293 6 | (151) (335
Meckl. Bight TF0012 1 9.79 9.05 | 354 0.08 0 13.1
04.05.2022 EMB293 10 | (251) (349)
Darss Sill TFO0030 1 9.24 8.01 |- 0.22 0.03 114
04.05.2022 EMB293 17 | (426) (368)
Arkona Basin TF0113 2 8.51 7.81 | 374 0.31 0 12.6
04.05.2022 EMB293 20 | (501) (372)
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Bornholm Deep | TF0213 1 7.10 7.68 | 397 0.32 0.00 12.5
06.06.2022 EMB293 41 | (1126) (388)

Slupsk Furrow TF0222 2 7.09 7.60 | 412 0.24 0 9.6
06.05.2022 EMB293_49 | (1351) (395)

SE Gotland Basin TF0259 2 7.06 7.54 | 408 0.06 0.01 9.0
07.05.2022 EMB293 55 | (1501) (396)

SC Gotland Basi | TF0260 2 6.57 7.52 | 446 0.28 0 15.9
07.05.2022 EMB293 64 | (1776) (425)

Gotland Deep TF0271 1 5.96 7.42 | 436 0.25 0.05 16.2
08.05.2022 EMB293 72 | (2052) (423)

Fard Deep TF0286 2 6.33 7.19 | 436 0.17 0 12.2
09.05.2022 EMB293_86 | (2551) (425)

Landsort Deep | TF0284 - - - - - - -
Not measured

W Gotland Basin| TF0240 2 8.20 6.79 | 387 0.18 0 135
19.05.2022 EMB293 166| (4476) (376)

Karlsé Deep TF0245 2 8.22 7.21 | 377 0.26 0 15.5
20.05.2022 EMB293_168| (4526) (372)

Table6.2  Bottom values of main hydrographic parameters at the main stations.

Area St. name Depth | Temp | Sal O,/ H,S | PO, NO3 SiO,
Date St. no. [m] [°C] [psu] | [umol 1] | [umol 1] | [umol 1] | [umol I
Kiel Bight TF0360 17 6.18 17.22 | 317 0.15 0.16 55
03.05.2022 EMB293 6 (153) (311)

Meckl. Bight TF0012 23 5.78 16.54 | 280 0.29 0.74 12.1
04.05.2022 EMB293 10 | (254) (279)

Darss Sill TF0030 22 6.20 13.24 | - 0.37 0.35 12.8
04.05.2022 EMB293 17 | (429) (271)

Arkona Basin TF0113 46 5.50 17.53 | 244 0.53 0.90 16.4
04.05.2022 EMB293 20 | (507) (238)

Bornholm Deep | TF0213 88 8.17 15.27 | 7/0.1 3.80 7.46 67.0
06.05.2022 EMB293 41 | (1135) 2)

Slupsk Furrow TF0222 89 7.95 13.58 | 31 3.08 6.83 63.5
06.05.2022 EMB293 49 | (1357) (29)

SE Gotland Basin TF0259 87 6.80 11.65 | 40 2.75 3.51 54.3
07.05.2022 EMB293_55 | (1507 (51)

SC Gotland Basin TF0260 141 7.24 12.45 | 26 5.15 0.05 76.8
07.05.2022 EMB293 64 | (1784) (1)

Gotland Deep TF0271 235 7.22 12.89 | 47 6.30 0.15 93.3
08.05.2022 EMB293_72 | (1986) 0)

Fart Deep TF0286 190 7.21 12.16 | 23 4.90 0.12 74.0
09.05.2022 EMB293_86 | (2538) 0)

Landsort Deep | TF0284 - - - - - - -
Not measured

W Gotland Basin| TF0240 171 6.18 10.45 | 17 4.05 0.14 68.0
19.05.2022 EMB293_166| (4485) (1)

Karlsé Deep TF0245 107 6.04 10.25 | 18 4.28 0.12 70.5
20.05.2022 EMB293_168| (4533) Q)
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The spatial distribution of bottom oxygen conditions derived from water bottle samples is given
in Figure 6.13. The bottom water in the Bornholm basin was not completely anoxic, although
small amounts of H2S were detecteft station TF0271 oxygen and H2S were present
concurrently.As in therecentyeas nearly the entire central Baltic, east of the Slupsk Furrow
was covered by anoxic bottom waters, enriched with free hydreggghide. Only at the
entrance to the eastefdotland Basin oxic bottom water was observed in a small plume of
inflowing saline water, originated frosmallerinflows in autumn and winter 2021/22

Latitude [deg N]

Oxygen / Hydrogen sulfide
concentration [umol/l]
at bottom in May 2022

10 11 12 13 14 15 16 17 18 19 20 21 22
Longitude [deg E]

Figure 6.13 Distribution of oxygen l§lack labels) anthydrogen sulfle concentrations (red labels) near bottom at
main stations of the long term observation program.

6.5 Baltic ThalwegTransect

During the cruise/2 CTD stationsvere aligned along the thalweg transect from the Danish
straits, through the weste Baltic Sea, and further towards the northern Gotland basin. This
transect supplies an excellent overview about the hydrographic and environmental state of the
entire Baltic SeaAnd thus, it is worked as standard transect of the IOW long term obsarvatio
program Since the weathaonditionswere excellent during cruigbe transect coulde worked

as a continuous sequence of statj@tarting on 8 May in the Belt Sea and finished at"iday
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in the northern Gotland Basiit supplies a quasi synoptmcture of thehydrographic patterns

along the Thalweg.

The gathered dataepictthe typical late spring conditiongFigure 6.14 and Figure 6.15). The
temperature in the upper layer shows the developitigeo§easonal thermocline along the entire
transect.The temperatures in the surface layer of whesternBaltic wereat a normal level for

May at aboutl0°C in the Belt 8a and9.2°C to 9.8°Cin the Arkona BasinThe sea surface
temperatures (SST) decreagitowards east and north. ST of abou7.5°C wasfound in the
Bornholmbasin.The SST in the eastern Gotland Basin dropped to 6.0 at the station TF0271, and
below 6°C further north. The seasonal thermocline was well established along the entire thalweg
transectThe thickness of thearm surfacewater layer increases eastward from abour in the

Belt Seato 15-20m in theeasternGotland basinBelow the surface layer the water column was
coveed by cold intermediate winter water down to-BOmin all basins east of the Darss Sill

The core temperature of the winter water layer decreases eastward whereas its thickness slightly
increases. In the Bornholm Basin the coldest water with a temperature of 4.6°C was found at
51m depth. The temperature minimumtire Eastern Gotland basin was found at 50m with
3.7°C.Below the habcline the water temperature increased to 6 to 8°C. The highgstiature

of 88°C was observed in the deep water of the western Bornholm BEstntemperature
maximum of 7.26°C in dgewater of the eastern Gotland Basin was found at 172ebdttom

water temperature in the Gotland deep w&2°C. The vertical temperature gradient observed
below 120m was extremely weak.
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Figure 6.14 Distribution of conservative temperature along the talweg of the Baltic Sea from the Kiel bight to the
eastern Gotland Basin. The figure is based on thenprelry CTD data gathered from @S. -
10.05.2022

Sincesummer 2@1 only baroclinic andweak baratopic inflows were observed in the western
Baltic (http://doi.iowarnemuende.de/10.12754/da@180004) The mean salinity of the
inflowing water washigh enough to replace the deep and bottom water of the Bornholm Basin
Due to their distinct temperatyrthe warmwaters of thenflows are seen in the temperature
distribution Figure6.14). The inflow waters filled the Bornholm Bashelow the sill depth of

the SlupskSill. Someamountof this water has passed tBéupsk Sill and avers the bottom

layer of the Slupsk Furrow Their further spreading towards the Gotland Basin cannot be
detected from the temperature distribution, since the water that leaving the Slupsk Furrow



ELISABETH MANNBORGESEReports Cruise EMB®3, Rostock- Rostock, 0323.05.2022 31

eastward had nearly the same temperature as the upperin@aloater in the Gotland basin.
However, he event like overflow of the silit the eastern rim of Slupsk furrdermed small
plumes.One is seen in the salinity distribution, and some more in the patterns of oxygen
concentrationDue to their low salinityf around12 g/kg this waters sandwiched in thepper
haloclinelayer of the eastern Gotland basin at a depth range between 108CamdThe deep

and bottom layer of the eastern Gotland basin is covered by high saline waters from the recent
inflow series. In the Gotland Deep bottom salinity d2.9gkg”* was observed. The bottom
salinity here decreased continuously in the recent time because of missing high density inflows
The spatial distribution of salinity along the thalweg transégjufe 6.15) depicted similar
features as the temperature distributiercept the seasonal surface stratificatido active
inflow of saline watewasseen in the Fehmarn Belt aréat some remaining high saline bottom
water patchefrom previots inflow. The bottorrsalinity was about 27gkg” at the westernmost
station of the transe¢TF0361) Another patch of dense saline water coveré&dta 10n thick
bottom layer in the Arkona basin, with maximum bottom salinity of 17.Bgkgthe central
staion TF0113.The low temperature of the water body indicates that it originates from an small
inflow in early spring

The halocline in the central Baltigas found at a depth between 65m in the southern Gotland
Basinand 80min the northern Gotland Basihe vertical salinity gradienbf the halocline
decreasetowards northern end of the transect.
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Figure 6.15 Distribution of Absolute salinity along the talweg of the Baltic Sea from the Kiel bight teatstern
Gotland Basin. The figure is based on the preliminary Cafa dathered frof3.05. - 10.05.2022

The oxygen distribution along the central transect is shovwguare6.16. Due to the series of
minor inflow events the wesin Baltic is well ventilatedHowever the density of the inflow
water wasnot high enough to replacalsothe deep water in the Bornholm basht. station
TF0213 a 10m thick bottom layer neafige of oxygenwas found where 7.2 pumol/kg oxygen,
and 0.09umol/kg H,S were detected concurrentlyhe inflow water spreads eastwardthe
halocline of the Bornholm Basiwfter passing the Slupsk Sill it forms the new bottom water in
the Slupsk Furrow.
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Figure 6.16 Distribution of oxygen concentration along the talweg of the Baltic Sea from the Kiel bight to the
eastern Gotland Basin. The figure is based on the preliminary CTD data gathere@3fo5m-
10.05.2022

Herethe deep water oxygen concentrations rahgetweer80 and120 umol kg'. Between the
eastern outlet of the Slupsk Furrow and the eastern Gotland Basin (EGBhdli@lumes of
saline inflow water are also visible in the oxygen distribution. Theoderate oxygen
concentratiom are in contrast tothe ambient anoxic water. Generally, the eastern Gotland
Basin the oxygen concentrations below the halocline decreased rapidly to aloes5
pmol kg™, At depth below 00m oxygen was exhausteahd free hydrogen sulfide was detected
in water sample In the Faro deep and the northern Gotland Basin the anoxic watesadsstart
the lower halocline at about 80m depth.

The surface layer of the Baltic is well ventilated, due to wind induced deep mixing during the
winter seasorand the oxygen supplyybenhanced primary production of the spring bloom
Lower temperaturesin the eastern and northern Gotland balgad to enhanced oxygen
concentrations above 400 pmol ki the surface layer.

Compared to the conditions in March 2082 thlorophyHa fluorescence along the transe@s

rather weak. This indicatettiat the peak of the spring bloom waser before the cruise started
(Figure 6.17). Chlorophylla fluorescencenaximumwas detected in thevestern Baltic in a
subsurface dyer at about 20m depth. From tlB®ornholm Basinto the Faro Deepthe
Chlorophylta fluorescence was evenly distributed in the surface layer above the seasonal
thermocline In the eastern Gotland Basia secondchlorophylta fluorescencenaximum was
deteced in a layer between 60 and 80m depth, just at the halocline. Here the florescence was
higher than in the surface layer. It seems that this signal is caused by inactive phytoplankton
from the former pealof the spring bloomPossibly the majority of thiBiomass consists of
diatoms that were sinking to greater depth becthesenset of stratification and calm weather of
reduced theéurbulence in the surface layer.
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Figure 6.17 Distribution of ChlorophyHa fluorescence along the talweg of the Baltic Sea from the Kiel bight to
the eastern Gotland Basin. The figure is based on the preliminary CTD data gather€3.0@mm
10.05.2022

The turbiditydistribution inthe Fehmarn Belt and Darss Sill aisacorelated to the pattern of
high saline waterEast of itthe turbidity depicts enhanced valuasthe bottom waters of the
Arkona Basin The Bornholmand the eastern Slupskiffow. The highest turbidity values were
observedn the bottom layer at the enti@nto the eastern Gotland Basin whdre patches of
oxygenated watewere found In the eastern Gotland Basin the patches of higher turbidity
indicate the depth level of the redoxcline between 80 and 1@E0gure6.18).
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Figure 6.18 Distribution of turbidity along the talweg of the Baltic Sea from the Kiel bight to the eastern Gotland
Basin. The figure is based on the preliminary CTD data gathereddf8@%. - 10.05.2022

Temporalchanges of the hydrographic conditions are illustrateignre 6.19 that depicts the
vertical profiles for key hydrographic parameters at the station TF0271 in the center of the
eastern Gotland basin for th& 8nd the 17 May 2022. Most significant changes in this short
period were the increase in surface temperature by 1.8K and the strong reduction of the
Chlorophylta fluorescencen the secondary maximum at the halocline.
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Figure 6.19: Vertical profiles of ley hydrographic parameters at Gotland Deep station TF0271 gather&dviary 8

(blue) and nine days later on"1¥ay 2022(red).

The different water masses observed during the cruise can be clearlyiadensing its
temperature, salinity and oxygen signatufggure 6.20 gives an overview about the different
water masses in two state diagrams. The following water bodies were identified and depicted in

the figure:

F - Slupsk Furrow bottom water
G - EGB halocline water

H - EGB deep water

| - EGB bottom water

A - Western Bdic surface water

B 1 Fehmarn Belt bottom water

C - Central Baltic surface water

D - Bornholm Basin bottom water
E - Bornholm Basin halocline water
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Figure6.20 TS-diagram (left) and @-diagram (right) of the Baltic transect. The capital letters indicate the
different water masses (see text).
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6.6 Southern Gotland Basin Transect

At the southern rim of the Easte@otland Basin (comparEigure 3.1) a zonal transecwvas
performed betwee™ and 9" May. It depicts the conditions at the entrance of the Eastern
Gotland Basin. The surface wataroperties show the beginning theal stratification of late
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spring. The SST ranges between 6 and 7°C. Below the seasonal thermocline at about 20m the
core temperature of the winter water layer was close to®i€deep watdayer, separatedy a
pronouncedpycnocline was covered by wa and salty waters of 7°C and 10 to 12{kslt,
respectively(Figure 6.21). There were no signs of saline intrusions that can be caused by
inflowing saline water fromarger inflow events western Baltic. Along the entire sectinly

weak horizontal gradientere observed

Depth [m]

Conservative temperature [°C]
200 T T T 200 T
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Longitude [deg E] Longitude [deg E]

Absolute salinity [g/kg]
I [

Figure 6.21 Temperature and salinity distribution along the zonal transect at the southern rim of the Eastern
Gotland Basin (Ased on preliminary CTD data, 03.@&nd 09.05.2022

The concentration follows the overall density stratification. The surface layer is slightly
oversaturated due to the phytoplankton spring bloom. The winter water layer is well oxygenated.
At the halocline at abou?5m depth the oxygeooncentratiordroppedrapidly to values below
5umol kgt at 10Mm. The deep water was anoxic belowtOin depth. TheChlorophylta
fluorescence valuas the surface layaewere generally lowindicating that the spring bloom was
almost at the endA second &yer of high Chlorophyla fluorescence was found in and direct
below the halocline (80 to 100m depth). This indicates the accumulation of dying biomass from
the spring bloomKigure6.22).
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Figure 6.22 Dissolved oxygen and Chlorophyl fluorescence distribution along the zonal transect at the southern
rim of the Eastern Gotland Badipased on preliminary CTD dat@7.05. and 09.05.20p2
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6.7 Gotland ScanFishTransect

In frame of DWs long term observation programa8canFish transects were performed across

the western and the eastern Gotland basin crossing the Klintsbank and the Gotland deep. These
cross sections provide a spatially high resolution distribution of hydrographilitioos in the

central Baltic. These data will not discussed in detail here, but the temperature and the
chlorophylta fluorescenceare depicted irFigure 6.23 and Figure 6.24 to illustrate the high
variability on scales, smaller than the usual CTD grid distan&etofLO nautical miles.
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Figure 6.23 Temperature distribution along the two ScanFish transects across the western and eastern Gotland
basin.

Surprisingly the highest temperature variability was not found in the surface layer, but in the
intermediate winter water. The reason for it might be small scale eddies or current bands. This is
supported by thevariability of depth of the surface mixed layevhich changes on short
distances between 20 and 30rhe winter water temperature variabililsas most pronounced in

the western Gotland basiA.patchy structure in chlorophyd distribution was expected, but the

high accumulation of Chlorophy# fluorescence in the mostly anoxic halocline was somewhat
unusual on the first view.

1
Gotland

Island
E 100
<
a
(&)
fa)
2007 chiorophyll-a Gotland
fluorescence [-] Deep
T T T T T T T T
17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0

Longitude [deg E]

Figure 6.24 Chlorophylta fluorescencelistribution along the two ScanFish transects across the western and
eastern Gotlantdasin.
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6.8 Gulf of Bothnia

One of the major aims of EMB293 cruise was the extension of the thalweg transect, that usually
ends in the northern Gotland Basin, to the northern Baltic. About 50 CTD and 10 MSS stations
were performed inthe Gulf of Bothnia which consists of the Bothnian Sea and the Bothnian
Bay. Both basins areeparated by a shallow sill The Quafkhe observations were carried out
between the T0and the 17 May. Here the CTD data along the transect are briefly discussed.
Due to their locatin in higher latitude and the long distano the western Baltic tempéuee

and salinity are significantly lower than in the Baltic proper. The surface temperature in the
Bothnian Sea was about 4°C and 1.5°C in the Bothnian (Bayre 6.25). In the latter the
surface temperature was well below the temperature of maximum deftsity, in contrast to

the rest of the Baltic the warming of the surface layer cause vertical convection and ventilation
of the deeper lagrs in the Bothnian Bay.
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Figure 6.25. Temperature and salinity distribution along thaelwegtransecfrom the Aland Deep to the Bothnian
Bay (based on preliminary CTD data, 10.05. and 14.05.2022

In the Bothnean Sea a pronounced winter water layer was found between 40 and 80m depth. The
deepest parts were covered by warmer and saltier water. The stratification in the Bothnian Sea
depicts large similarities to that of the Baltic Propfédre salinity dstribution showed in both

basins the typical patterns of estuarine circulation.
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Figure 6.26. Dissolved oxygen and Chlorophdl fluorescence distribution along thealwegtransectfrom the
Aland Deep tahe Bothnian Baybased on preliminary CTD data, 10.05. and 14.05.2022
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The deep water in the basins is formed by the surface water of the next adjacent basin with
higher salinity. Due to the short distances, the ventilation of deep water is quiteveffect
compared to the Gotland Basin. Even in the deepest parts with 200m water depth and more the
oxygen concentration exceeded 200umol/8grface oxygen concentrations were found well
above 400 umol/kgRigure 6.26). The distribution of Chlorophyih fluorescence indicate the

onset of spring bloom. The highest values were observed in the shallow areas of The Quark,
which depict also the highest surface temperatures and a beginning thermal stratification.
Although adetailed data analysis will follow after the cruise, it appears necessary to extend the
long term observation program toetnorthern Baltic, at least oceoasally, to gather a
comprehensive picture of the ecosystem state.

7 Shipés Meteorological Station

Not applicable on EMBThe meteorological conditions during the cruise are described in section
6.1, based on data of the automatic weather station of the ship.

8 Station Lists EMB293

8.1 Overall Station List

Table 8.1 list all stations and deployments carried out during the cruise BBIBRtandard
sampling consisted of a single CTD cast. Nutrient samples at fixed standard depth were taken at
selected statia indicated by N. At some statiors number of additional chemical and
biological samplings were performed. These tasks are indicated in the last coltiaied. 1.

Used gears: CTD - CTD probe with rosette water sampler
SD - Secci disk
PLA - Phytoplankton net
WP2 - WP2 net for Zooplankton sampling
MSS - Microstructure profiler for turbulence and mixing study
SCF - ScanFish undulating CTD deployment

Additional sampling program on selected stations:

CcC - Comparison measurements for[@data quality assurance
Moor - Mooring maintenance for IOW long term observation program
N - Nutrient sampling (N@ NOg4, NH4, PQy, SiOy O5)

HS - H,S sampling

TG - Trace gas sampling (GHN.O andCQO,)

eDNA - environmental DNA sampling
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Table 8.1: List of stations and gears

Station No. Station Gear Date/Time Latitude Longitude Water Remarks
name Depth

EMB Iow [UTC] [m]
EMB293 11 TFO5 CTD 03.05.2022 07:3] 54°13.87'N | 012°04.57'H 9.3 eDNA, N
EMB293_%2 TFO5 SD 03.05.2022 07:3] 54°13.88'N | 012°04.52'H 9.4
EMB293_21 TF0018 CTD 03.05.2022 09:1( 54° 10.98'N | 011°46.13H 17.1
EMB293_31 TF0011 CTD 03.05.2022 11:44 54°24.77'N | 011°37.03'H 22.1
EMB293_41 TFO010 CTD 03.05.2022 13:2] 54° 33.09'N | 011°19.23'H 25.4 |eDNA N
EMB293_51 TF0361 CTD 03.05.2022 16:0¢ 54° 39.90'N | 010° 46.67'H 21.3
EMB293_61 TF0360 CTD 03.05.2022 17:5] 54° 36.00'N | 010°27.05'H 15.2 N
EMB293_62 TF0360 SD 03.05.2022 17:54 54° 36.00'N | 010° 27.05'H 15.1
EMB293 63 TF0360 WP2 03.05.2022 17:5] 54°35.99'N | 010°27.03'H 15.1
EMB293_64 TF0360 PLA 03.05.2022 18:2] 54° 36.00'N | 010° 26.99'H 15.2
EMB293_*1 TF0014 CTD 03.05.2022 20:3¢ 54° 35.69'N | 011° 00.93'H 25.8 eDNA
EMB293 81 TF0013 CTD 03.05.2022 22:4y 54° 28.40'N | 011°29.07'H 23.6
EMB293 91 TF0022 CTD 04.05.2022 02:04 54° 06.56'N | 011°10.53'H 20.3 N
EMB293_101 TF0012 CTD 04.05.2022 04:2] 54° 18.91'N | 011° 32.99'H 21.8 eDNA, N
EMB293 102 TF0012 SD 04.05.2022 04:28 54°18.92'N | 011° 32.99'H 21.7
EMB293 103 TF0012 PLA 04.05.2022 04:3( 54° 18.91'N | 011° 33.00'H 21.7
EMB293_104 TF0012 WP2 04.05.2022 04:5] 54° 18.89'N | 011° 33.0E | 21.6
EMB293_105 TF0012 WP2 04.05.2022 04:5] 54°18.89'N | 011° 33.02'H 21.7
EMB293 106 TF0012 WP2 04.05.2022 05:0] 54°18.88'N | 011°33.02'H 21.7
EMB293 111 TFO0017 CTD 04.05.2022 06:3( 54° 23.46'N | 011°49.48'H 19.1
EMB293_121 TF0041 CTD 04.05.2022 07:4] 54° 24.34'N | 012° 03.95'H 16.1 N
EMB293 131 TF0046 CTD 04.05.2022 09:0¢ 54°28.21'N | 012° 14.63'H 25.6 eDNA, N
EMB293 132 TF0046 SD 04.05.2022 09:0¢ 54°28.21'N | 012° 14.62'H 25.5
EMB293_ 133 TF0046 WP2 04.05.2022 09:0] 54° 28.21'N | 012° 14.59'H 25.6
EMB293_ 134 TF0046 PLA 04.05.2022 09:1y 54° 28.20'N | 012°14.52'H 25.7
EMB293 135 TF0046 PLA 04.05.2022 09:24 54° 28.19'N | 012° 14.50'H 25.6
EMB293 141 TFO083 CTD 0405.2022 10:14 54° 32.99'N | 012° 16.50'H 22.7
EMB293 151 TFO0002 CTD 04.05.2022 11:2] 54° 38.99'N | 012° 26.99'H 14.7 eDNA, N
EMB293 161 TFOC01 CTD 04.05.2022 12:44 54° 41.86'N | 012°41.71'H 17.9 eDNA, N
EMB293 171 TFOG30 CTD 04.052022 13:29 54°43.39'N | 012° 46.97'H 19.8 eDNA N, CC
EMB293_ 172 TFOO30 PLA 04.05.2022 13:3] 54°43.40'N | 012° 46.98'H 19.8
EMB293_ 181 TF0115 CTD 04.05.2022 14:58 54°47.71'N | 013° 03.46'H 27.0 eDNA, N
EMB293 191 TFO114 CTD 0405.2022 16:14 54°51.59'N | 013° 16.59'H 42.5 N
EMB293 201 TFO113 CTD 04.05.2022 17:2]1 54°55.47'N | 013°29.98'H 45.2 eDNA N, CC
EMB293_202 TFO0113 SD 04.05.2022 17:3( 54° 55.46'N | 013° 30.03'H 45.0
EMB293 203 TF0113 PLA 04.05.D22 17:33] 54°55.46'N | 013° 30.05'H 45.0
EMB293 204 TF0113 WP2 04.05.2022 17:41 54°55.49'N | 013° 30.05'H 45.0
EMB293_205 TF0113 WP2 |04.05.2022 17:5{ 54°55.50'N | 013°30.02'H 44.9
EMB293_206 TF0113 WP2 04.05.2022 18:0] 54°55.51'N | 013° 30.01'H 45.0
EMB293 207 TF0113 CTD 04.05.2022 18:2] 54°55.47'N | 013°30.02'H 45.0 TG
EMB293 208 TF0113 WP2 04.05.2022 18:3] 54°55.47'N | 013° 30.05'H 45.0
EMB293 211 TF0160 CTD |04.05.2022 23:1y 54° 14.40'N | 014°04.14'E[ 11.3
EMB293 221 OBBOJE CTD 05.05.2022 00:4( 54° 04.55'N | 014° 09.26'H 11.6
EMB293 231 TFO152 CTD 05.05.2022 04:3( 54° 38.00'N | 014°17.00'H 28.3 eDNA
EMB293 241 TF0112 CTD 05.05.2022 06:3( 54° 48.19'N | 013°57.53'H 38.0 eDNA, N, CC
EMB293_251 ABboje CTD [05.05.2022 07:3y 54°52.77'N | 013°51.70'F 43.2
EMB293 261 TF0109 CTD 05.05.2022 09:1]1 54°59.98'N | 014° 05.09'H 45.7 N
EMB293_262 TF0109 SD 05.05.2022 09:14 55°00.01'N | 014° 05.05'H 45.7
EMB293 263 TF0109 PLA 05.05.2022 09:1] 55°00.01'N | 014° 05.04' 45.7
EMB293_264 TF0109 WP2 05.05.2022 09:2] 54°59.99'N | 014° 05.05'H 45.7
EMB293_265 TF0109 WP2 05.05.2022 09:34 54°59.98'N | 014° 05.03'H 46.1
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Station

Water

Station No. Gear Date/Time Latitude Longitude Remarks
name Depth
EMB Iow [UTC] [m]
EMB293_271 TF0110 CTD 05.05.2022 10:24 54°57.49'N | 013°59.11'H 45.0
EMB293_272 TF0110 FC 05.05.2022 10:44 54°57.50'N | 013°59.05'H 45.1
EMB293_273 TFO0110 FC 05.05.2022 10:5¢ 54°57.50'N | 013°59.06'H 45.0
EMB293_274 TF0110 FC 05.06.2022 11:124 54°57.50'N | 013°59.05'H 45.0
EMB293_27%5 TF0110 FC 05.05.2022 11:3] 54°57.50'N | 013°59.05'H 45.0
EMB293_281 TF0122 CTD 05.05.2022 12:5( 54°59.34'N | 013°46.29'H 45.0 eDNA
EMB293_291 TF0145 CTD 05.05.2022 15:2% 55°09.76'N | 014° 15.73'H 44.6 N
EMB293_301 TF0144 CTD 05.05.2022 16:54 55°15.41'N | 014° 29.47'H 42.5
EMB293_311 TF0142 CTD 05.05.2022 18:4] 55°22.73'N | 014° 35.09'H 63.6 N
EMB293_321 TF0140 CTD 05.05.2022 19:54 55°27.9MN 014° 43.18'H 68.0 N
EMB293_331 TF0206 CTD 05.05.2022 21:0] 55°31.99'N | 014°54.97'H 75.4
EMB293_341 TF0207 CTD 05.05.2022 22:09 55°29.74'N | 015° 05.58'H 84.6
EMB293_351 TF0208 CTD 05.05.2022 23:09 55°27.18'N | 015° 14.04'H 91.8
EMB293_361 TF0200 CTD 06.05.2022 00:01 55°23.02'N | 015° 19.99'H 90.9 N, HS
EMB293_371 TF0209 CTD 06.05.2022 01:0] 55°20.80'N | 015° 28.00'H 93.4
EMB293_381 TFO211 CTD 06.05.2022 02:01 55°19.77'N | 015° 36.95'H 95.3
EMB293_391 TFO214 CTD 06.05.2022 03:3] 55°09.60'N | 015° 39.63'H 93.6 N, HS
EMB293 401 TFO212 CTD 06.05.2022 05:09 55°18.11'N | 015° 47.83'H 94.4
EMB293 411 TFO213 CTD 06.05.2022 06:19 55°14.96'N | 015° 59.03'H 89.3 N, HS
EMB293_41-2 TF0213 SD 06.05.2022 06:29 55° 14.99'N | 015° 58.95'H 89.3
EMB293_413 TF0213 PLA 06.05.2022 06:24 55°15.00'N | 015°58.95'H 89.3
EMB293 414 TF0213 WP2 06.05.2022 06:44 55° 14.97'N | 015° 59.03'H 89.0
EMB293 415 TF0213 WP2 06.05.2022 06:5¢ 55°14.93'N | 015°59.02'H 89.4
EMB293_416 TF0213 WP2 06.05.2022 07:04 55° 14.89'N | 015°59.04'H 89.3
EMB293_417 TF0213 WP2 06.05.2022 07:1¢ 55° 14.90'N | 015°58.99'H 89.3
EMB293 418 TF0213 WP2 06.05.2022 025| 55°14.94'N | 015°59.03'H 89.8
EMB293_419 TF0213 CTD 06.05.2022 07:3¢ 55°14.99'N | 015° 58.99'H 89.3 TG
EMB293_4110 TF0213 WP2 06.05.2022 07:59 55°15.00'N | 015°58.97'H 89.3
EMB293 4111 TF0213 APNET |06.05.2022 08:2( 55° 1502'N 015° 59.02'H 89.2
EMB293 4112 TF0213 APNET |06.05.2022 08:4( 55° 15.03'N | 015°58.95'H 89.3
EMB293_421 TFO221 CTD 06.05.2022 09:49 55°13.28'N | 016° 10.07'H 82.0
EMB293_431 TFO225 CTD 06.05.2022 10:49 55°15.51'N | 016° 1933'E| 64.6
EMB293 441 TF0266 CTD 06.05.2022 11:4( 55°17.79'N | 016° 25.96'H 56.1
EMB293_451 TFO224 CTD 06.05.2022 12:19 55°16.96'N | 016° 30.05'H 60.4
EMB293_461 TFO227 CTD 06.05.2022 13:1] 55°15.68'N | 016° 38.43'H 65.3
EMB293 471 TFO228 CTD 06.05.2022 14:0¢ 55°14.21'N | 016° 46.46'H 76.1
EMB293 481 TFO229 CTD 06.05.2022 15:0]1 55°13.75'N | 016° 54.94'H 85.0
EMB293 491 TFO22 CTD |06.05.2022 15:5]1 55°13.00'N | 017°04.04'H 90.7 |N
EMB293_501 TF0266 CTD 06.05.2022 17:24 55°15.13'N | 017° 21.63'H 88.6
EMB293 511 TFO267 CTD 06.05.2022 18:4] 55°17.20'N | 017° 35.69'H 83.6
EMB293_521 TF0268 CTD 06.05.2022 20:39¢ 55°18.41'N | 017°55.93' 74.3
EMB293_531 TF0256 CTD 06.05.2@2 22:08] 55°19.58'N | 018° 14.16'H 77.5
EMB293 541 TFOS7 CTD 06.05.2022 23:2] 55°26.47'N | 018° 19.31'H 86.3
EMB293 551 TF0259 CTD 07.05.2022 00:3] 55° 33.01'N | 018°24.06'H 89.3 N
EMB293_552 TF0259 PLA 07.05.2022 00:3] 55°33.01'N | 018° 24.06'H 89.4
EMB293_561 TFO02%5 CTD 07.05.2022 02:04 55°37.99'N | 018° 36.05'H 94.6
EMB293 571 TF0258 CTD 07.05.2022 03:2] 55°43.63'N | 018°45.91'H 91.8
EMB293_581 TF0253 CTD 07.05.2022 04:31 55°50.42'N | 018°3.04'E|101.4 |CC
EMB293 591 TF0265 CTD |07.05.2022 06:1( 55°57.57'N | 019°02.88'H 111.5
EMB293_601 TF0250 CTD 07.05.2022 07:3( 56° 05.02'N | 019° 10.03'H 124.3
EMB293_611 TF0262 CTD 07.05.2022 09:0¢ 56°14.13'N | 019°18.21'H 132.1
EMB293_621 TF0263 CTD 07.05.2022 10:14 56° 20.80'N | 019° 22.74'H 134.3
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Station No. Station Gear Date/Time Latitude Longitude Water Remarks
name Depth

EMB Iow [UTC] [m]
EMB293_631 TF026L CTD 07.05.2022 11:44 56° 29.53'N | 019° 28.96'H 143.6
EMB293_641 TF0260 CTD 07.05.2022 13:17 56° 38.02'N | 019° 35.04'H 145.0 [N, HS
EMB293_651 TF0Z74 CTD 07.05.2022 14:4] 56° 46.08'N | 019° 45.18'H 154.6
EMB293_661 TF0273 CTD 07.05.2022 16:2] 56° 57.08'N | 019° 46.20'H 184.3
EMB293 671 TFO407 CTD 07.05.2022 17:2] 56°56.99'N | 019°52.95'H 177.5
EMB293_681 TF0408 CTD 07.05.2022 18:2] 56°55.29'N | 020° 01.01'H 166.8
EMB293_691 TF0409 CTD 07.05.2022 19:34 56° 54.28'N | 020° 12.94'H 146.1
EMB293_701 TF0410 CTD 07.05.2022 20:5§ 56° 51.95'N | 020° 27.08'H 60.5
EMB293_711 TFO0411 CTD 07.05.2022 22:0§ 56° 50.29'N | 020° 40.88'H 55.0
EMB293_721 TFOZ71 CTD 08.05.2022 02:3( 57°19.18'N | 020° 03.00'H 241.5 [N, HS
EMB293_722 TF0271 PLA 08.05.2022 02:3] 57°19.18'N | 020° 02.99'H 241.4
EMB293_723 TF0271 CTD 08.05.2022 03:3y 57°1919'N | 020° 03.03'H 242.0
EMB293_724 TF0271 SD 08.05.2022 03:5] 57°19.21'N | 020° 02.96'H 241.4
EMB293_725 TF0271 CTD 08.05.2022 04:54 57° 19.21'N | 020° 03.03'H 241.4
EMB293_726 TF0271 CTD 08.05.2022 05:34 57°19.20'N | 020° 03.0€E | 241.4
EMB293_727 TF0271 CTD 08.05.2022 06:0¢ 57°19.19'N | 020° 02.99'H 241.4
EMB293_728 TF0271 CTD 08.05.2022 06:3] 57° 19.20'N | 020° 03.00'H 241.4
EMB293_729 TF0271 CTD 08.05.2022 06:44 57°19.19'N | 020° 02.99'H 2414 |CC
EMB293_7210 TF0271 CTD 08.05.2022 07:0¢ 57°19.18'N | 020° 02.96'H241.4 |[TG
EMB293_731 MoorGOC MOOR |[08.05.2022 07:49 57° 18.34'N | 020° 04.92'H 245.7 | Moor
EMB293_732 MoorGOC CTD 08.05.2022 08:3] 57° 18.41'N | 020° 04.89'H 245.7
EMB293_733 MoorGOC MOOR |[08.05.2022 09:1] 57°18.40'N | 020° 04.90'H 246.1 | Moor
EMB293_741 MoorGONE CTD 08.05.2022 10:34 57° 21.84'N | 020° 20.33'H 220.0
EMB293_742 MoorGONE | MOOR (08.05.2022 11:04 57°21.89'N | 020° 20.39'H 219.2 | Moor
EMB293_ 751 TFO276 CTD 08.05.2022 12:5§ 57°28.17'N | 020° 15.59'H 208.6
EMB293 761 TF0Z70 CTD 08.05.2022 14:3] 57°37.00'N | 020°10.04'H 145.0 |HS
EMB293_ 771 TFO02H CTD 08.05.2022 17:5] 57°12.57'N | 019°55.84'H 231.4
EMB293_ 781 TFO0272 CTD 08.05.2022 19:29 57°04.28'N | 019°49.78'H 209.1 |HS
EMB293 791 TF0406 CTD 08.05.2022 21:0¢ 56° 58.76'N | 019° 34.59'H 167.1
EMB293 801 TF0405 CTD 08.05.2022 22:1§ 57°00.47'N | 019°21.24'H 177.1
EMB293 811 TF0404 CTD 08.05.2022 233 | 57°01.73'N | 019°13.19'H 161.4
EMB293_ 821 TF0403 CTD 09.05.2022 00:2¢ 57°04.40'N | 019°01.47'H 114.3
EMB293 831 TF0402 CTD 09.05.2022 01:2] 57° 06.00'N | 018° 52.22'H 69.6
EMB293_ 841 TFO287 CTD 09.05.2022 06:4( 57°42.90'N | 019°51.24'H 129.3
EMB293_ 851 TFO290 CTD 09.05.2022 07:5§ 57°51.03'N | 019°48.87'H 173.6
EMB293 861 TF0286 CTD 09.05.2022 09:2] 58°00.01'N | 019°54.11'H 195.7 |HS
EMB293 862 TF0286 SD 09.05.2022 09:54 57°59.96'N | 019° 53.97'H 195.7
EMB293_863 TF0286 CTD 09.05.2022 10:2¢ 57°60.00'N | 019°54.04'H 195.7 | TG
EMB293_ 871 TFO277 CTD 09.05.2022 12:01 58°11.01'N | 020° 03.10'H 162.9
EMB293 881 CAB_MO02 MOOR [09.05.2022 14:3] 58°24.73'N | 019° 44.60'H 91.8
EMB293 882 CAB_MO02 CTD 09.05.2022 14:3] 58° 24.70'N | 019°44.57'H 91.4
EMB293_ 891 CAB_MO03 MOOR |[09.05.2022 16:0¢ 58°24.75'N | 019° 52.55'H 118.7
EMB293 892 CAB_MO03 CTD 09.05.2022 16:1§ 58°24.69'N | 019° 52.53'H 118.3
EMB293 901 TF027 CTD 09.05.2022 17:2 58°24.80'N | 020° 03.06'H 116.0
EMB293 911 CAB_MO02 CTD 09.05.2022 18:1y 58°21.09'N | 020° 08.89'H 121.3
EMB293_ 921 CAB_MO02 CTD 09.05.2022 19:4( 58° 24.85'N | 020° 24.63'H 133.4
EMB293 931 TF0285 CTD 09.052022 20:23 58° 26.52'N | 020° 20.19'H 124.1 |HS
EMB293 941 TFO279 CTD 09.05.2022 22:0( 58° 38.52'N | 020° 20.78'H 166.0
EMB293 951 TF0289 CTD 09.05.2022 23:1] 58°46.02'N | 020° 19.88'H 200.0
EMB293_ 961 TF0282 CTD 10.05.2022 00:21 58°53.03'N | 020° 19.07'H 165.9 |HS
EMB293_ 971 TF0288 CTD 10.05.2022 02:0¢ 58° 59.81'N | 020° 09.63'H 143.7
EMB293_981 DB0101 CTD 10.05.2022 03:3( 59° 03.59'N | 020° 27.83'H 134.0
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Station

Water

Station No. Gear Date/Time Latitude Longitude Remarks
name Depth
EMB Iow [UTC] [m]
EMB293_ 991 DB0O1®2 CTD 10.05.2022 04:3¢ 59° 10.40'N | 020° 34.61'H 108.6
EMB293_1001 AD-1 CTD 10.05.2022 05:4¢ 59°17.67'N | 020° 37.24'H 72.2
EMB293_1011 AD-2 CTD 10.05.2022 06:5( 59° 25.13'N | 020° 37.06'H 77.5 N
EMB293_1012 AD-2 CTD 10.05.2022 07:0{ 59° 25.11'N | 020° 36.90'H 77.2 CcC
EMB293_1021 AD-3 CTD 10.05.2022 08:0] 59° 32.31'N | 020° 38.88'H 92.5
EMB293_1031 AD-5 CTD 10.05.2022 09:1] 59° 38.90'N | 020° 33.31'H 55.4
EMB293_1041 DB01®3 CTD 10.05.2022 10:3( 59°45.33'N | 020° 20.41'H 190.6
EMB293_1051 DB0O104 CTD 10.05.2022 11:5( 59°47.35'N | 020° 04.24'H 192.9 |N
EMB293_1061 DB01(®G CTD 10.05.2022 13:1] 59°53.96'N | 019° 50.86'H 204.3
EMB293_1071 DB0106 CTD 10.05.2022 15:0( 60° 00.87'N | 019° 37.31'H 225.7
EMB293_1081 DB0107 CTD 10.05.2022 16:2] 60° 04.62'N | 019° 24.01'H 235.1
EMB293_1091 TF0605 CTD 10.05.2022 18:0¢ 60° 11.00'N | 019° 09.02'H 299.9 |N
EMB293_1101 DB0201 CTD 10.05.2022 20:5( 60° 23.25'N | 019° 12.26'H 35.4
EMB293_1111 DB0138 CTD 10.05.202 22:54| 60° 38.55'N | 018°59.58'H 93.7
EMB293_1121 DB01M® CTD 11.05.2022 00:3] 60°49.28'N | 019° 09.75'H 98.6
EMB293_ 1131 DB0110 CTD 11.05.2022 02:1( 60° 57.74'N | 019° 24.28'H 122.0
EMB293_1141 TF0604 CTD 11.05.2022 03:34 61°04.97'N | 019° 35.04'H 127.1 |N
EMB293_1142 TF0604 MSS 11.05.2022 04:0] 61° 04.94'N | 019° 34.89'H 127.9
EMB293_ 1151 DB0111 CTD 11.05.2022 07:3] 61°11.14'N | 019° 49.89'H 117.5
EMB293_1152 DB0111 CTD 11.05.2022 07:5] 61°11.10'N | 019°49.80'E| 116.9 |CC
EMB293_1161 BS-7 CTD 11.05.2022 09:0( 61°16.19'N | 020° 01.84'H 130.7
EMB293_ 1171 DB0112 CTD 11.05.2022 10:3] 61°26.28'N | 020° 05.07'H 131.3
EMB293_ 1181 BS-9 CTD 11.05.2022 11:5] 61° 34.97'N | 020° 03.94'H 1286
EMB293_1191 BS-10 CTD 11.05.2022 13:2( 61° 44.35'N | 020° 09.02'H 128.6 |N
EMB293_1192 BS-10 MSS 11.05.2022 13:4] 61°44.34'N | 020° 09.00'H 127.9
EMB293 1201 DB0113 CTD 11.05.2022 17:14 61°55.64'N | 020° 09.03'H 135.0
EMB293_12-1 BS-11 CTD 11.05.2022 18:4Y 62° 05.78'N | 020° 08.45'H 148.1
EMB293_1221 DB0114 CTD 11.05.2022 20:3¢ 62° 19.63'N | 020° 02.45'H 143.7
EMB293 1231 MSS 1 MSS 11.05.2022 22:4¢ 62° 35.95'N | 020° 01.48'H 117.9
EMB293 1241 TF0603 CTD 12.05.2022 03:2( 62° 35.20'N | 019°58.70'H 192.9 |N
EMB293_1251 Moor_DB2 MOOR [12.05.2022 06:0] 62° 35.18'N | 019°58.10'H 227.1
EMB293_1261 DB0115 CTD 12.05.2022 07:44 62° 38.64'N | 019° 38.05'H 110.8 |CC
EMB293 1271 DB0116 CTD 12.052022 09:21] 62°41.16'N | 019° 15.12'H 165.5
EMB293_1281 DB0119 CTD 12.05.2022 11:1¢ 62°53.53'N | 019° 26.76'H 137.7
EMB293_1291 DB0118 CTD 12.05.2022 13:1( 63°07.56'N | 019°29.00'H 160.7 |N
EMB293 1301 DB0117 CTD 12.05.2022 14:5( 63°11.88'N | 019°52.40'H 95.0
EMB293 1311 BS-13 CTD 12.05.2022 16:24 63° 15.67'N | 020° 15.66'H 70.4
EMB293_1321 DB0207 CTD 12.05.2022 18:0¢ 63°17.95'N | 020°41.53'H 21.0
EMB293_1331 BS-17 CTD 12.05.2022 20:3] 63°28.27'N | 021° 03.82'H 29.7
EMB293 1341 DB02M™ CTD 12.05.2022 22:0] 63° 35.82'N | 021°21.48'H 26.9
EMB293_1351 Bob-1 CTD 12.05.2022 23:2] 63°43.80'N | 021° 35.47'H 59.6 N
EMB293_1352 Bob-1 MSS 12.05.2022 23:4( 63°43.82'N | 021° 35.39'H 58.2
EMB293 1361 DB0121 CTD 13.05.2022 03:0f 63°53.28'N | 021°47.01'H 60.5
EMB293 1371 DB0122 CTD 13.05.2022 04:34 64° 02.37'N | 021°57.90'H 85.7
EMB293_1381 Bob-2 CTD 13.05.2022 05:4] 64° 09.43'N | 022° 00.61'H 112.1
EMB293 1391 Bob-3 CTD 13.05.2022 06:44 64° 15.13'N | 022° 03.63'H 112.1
EMB293 1401 Moor_DB1 CTD 13.05.2022 08:0¢ 64° 14.47'N | 022° 23.63'H 112.9
EMB293_1402 Moor_DB1 MOOR [13.05.2022 08:24 64° 14.44'N | 022° 23.63'H 113.6
EMB293 1411 TF0602 CTD [13.05.2022 09:3¢ 64° 18.35'N | 022°21.57'H 110.0 |N
EMB293_1412 TFO6( MSS 13.05.2022 09:5¢ 64° 18.29'N | 022° 21.45'H 109.3
EMB293_1421 Bob-8 CTD 13.05.2022 13:2¢ 64° 30.80'N | 022° 24.66'H 99.3
EMB293_1431 Bob-12 CTD 13.05.2022 15:.04 64° 40.16'N | 022° 37.27'H 96.1
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Station No. Station Gear Date/Time Latitude Longitude Water Remarks
name Depth

EMB Iow [UTC] [m]
EMB293_ 1441 DB0123 CTD 13.05.2022 16:3] 64°47.81'N | 022° 54.08'H 78.7 N
EMB293_ 1451 DB0124 CTD 13.05.2022 17:5§y 64°55.49'N | 023°07.77'H 83.6
EMB293_1461 Bob-15 CTD 13.05.2022 122 65°05.28'N | 023° 14.62'H 95.2
EMB293_1462 Bob-15 MSS 13.05.2022 19:5( 65° 05.20'N | 023° 14.29'H 91.4
EMB293_1471 DB0125 CTD 13.05.2022 22:54 65°11.11'N | 023°31.99'H 75.4
EMB293_1481 DBO0126 CTD 14.05.2022 00:24 65° 1914'N 023° 50.95'H 21.3
EMB293_1491 DB0213 MSS 14.05.2022 08:2( 64° 14.05'N | 022° 23.04'H 110.0
EMB293_1501 BoB-2 MSS 14.05.2022 11:2¢ 64° 09.41'N | 022° 00.63'H 112.1
EMB293_1511 DB0208 CTD 14.05.2022 19:4] 63°22.88'N | 020° 3605'E| 29.1
EMB293_1521 DB0118 MSS 14.05.2022 23:2y 63°07.49'N | 019°29.12'H 162.9
EMB293 1531 DB0221 CTD 15.05.2022 05:4§ 62°46.31'N | 018° 55.69'H 208.6
EMB293 1541 DB0116 MSS 15.05.2022 07:2y 62°41.09'N | 019°15.11'H 165.7
EMB293_1551 DB0108 MSS 15.05.2022 23:47 60° 38.49'N | 018°59.63'H 93.8
EMB293_1561 TF0605 CTD 16.05.2022 04:4y 60° 10.94'N | 019° 09.01'H 300.0
EMB293_1562 TF0605 MSS 16.05.2022 05:4§ 60° 11.01'N | 019° 08.87'H 299.1
EMB293 1571 AS_2b MSS 16.05.2022 09:5( 59°56.48'N | 019° 34.56'H 76.1
EMB293_1581 DB0104 MSS 16.05.2022 21:1§ 59°47.25'N | 020° 04.32'H 195.1
EMB293 1591 AD-2 MSS 17.05.2022 02:4( 59° 25.05'N | 020° 36.93'H 72.9
EMB293 1601 Cab_Mo04 CTD 17.05.2022 10:54 58°24.70'N | 020°03.01'H117.0 |CC
EMB293_1602 Cab_MO04 MOOR ([17.05.2022 11:1§ 58° 24.75'N | 020° 02.98'H 116.4
EMB293_1611 TF0271 CTD 17.05.2022 18:4] 57°19.17'N | 020° 02.84'H 241.5 |N, HS
EMB293 1612 TF0271 CTD 17.052022 19:39 57°19.19'N | 020° 02.99'H 242.1
EMB293_1613 TF0271 MSS 17.05.2022 20:2§ 57°19.18'N | 020° 02.98'H 241.6
EMB293_1621 SF021EGB SCF 18.05.2022 14:01 57° 04.15'N | 021°09.71H 27.4
EMB293_1631 TF0271 MSS 19.05.2022 08:1§ 57°59.96'N | 019° 53.98'H 195.8
EMB293 1641 TF0283 CTD 19.05.2022 16:0( 58°47.25'N | 019°05.97'H 138.5 |HS, CC
EMB293_1651 nGB-1 CTD 19.05.2022 18:1( 58°42.75'N | 018°40.10'H 244.5
EMB293_1661 TFO0240 CTD 19.05.2022 23:4]1 58° M.02'N | 017°59.34'H176.9 |N, HS
EMB293 1671 TFO242 CTD 20.05.2022 02:54 57°42.99'N | 017° 22.02'H 142.1
EMB293 1681 TFO245 CTD 20.05.2022 07:1¢ 57° 06.95'N | 017°40.14' 110.0 | N, HS
EMB293_1682 TFO245 CTD 20.05.2022 07:2y 57° 06.8'N 017°40.03' 110.0 |CC
EMB293_1691 SF032WGB SCF 20.05.2022 09:2( 57° 03.04'N | 018°07.96'H 9.6
EMB293 1701 TFO223n CTD 20.05.2022 21:04 56° 14.98'N | 016° 41.84'H 56.5
EMB293_ 1711 TFO213 CTD 21.05.2022 04:09 55° 14.99'N | 015 58.98'E| 89.3 N, HS
EMB293_17%12 TF0213 PLA 21.05.2022 04:0] 55° 14.99'N | 015° 58.98'H 89.5
EMB293 1713 TF0213 SD 21.05.2022 04:13 55° 15.00'N | 015°59.01'H 89.8
EMB293 1714 TF0213 CTD 21.05.2022 04:2] 55°15.00'N [ 015°59.0F | 89.7 CcC
EMB293_1715 TF0213 WP2 21.05.2022 04:4] 55° 15.00'N | 015°59.02'H 89.3
EMB293_1716 TF0213 WP2 21.05.2022 04:5] 55° 14.99'N | 015°59.01'H 89.6
EMB293 1717 TF0213 WP2 21.05.2022 05:0] 55°15.01'N | 015°59.00'H 90.0
EMB293 1718 TF0213 WP2 21.05.2022 05:14 55° 15.01'N | 015°58.97'H 89.5
EMB293_1719 TF0213 WP2 21.05.2022 05:2] 55° 15.01'N | 015°58.99'H 89.7
EMB293 17110 ([TF0213 APNET |21.05.2022 05:47 55°15.01'N | 015°58.98'H 89.3
EMB293 17111 |[TF0213 APNET |21.05.2022 06:0] 55°15.02'N | 015°59.04'H 89.3
EMB293 17112 |TF0213 APNET |21.05.2022 06:2¢ 55° 15.01'N | 015°59.03'H 89.9
EMB293 17113 | TF0213 MSS 21.05.2022 06:494 55° 15.12'N | 015°59.13'H 89.6
EMB293 1721 TFO0142 CTD 21.05.2022 14:1¢ 55°24.24'N | 014° 32.21'H 58.9
EMB293_ 1731 TFO0109 CTD 21.05.2022 18:O(| 54°59.98'N | 014° 05.10'H 46.1
EMB293_1741 TF0103 CTD 21.05.2022 19:0( 55° 03.77'N | 013°59.45'H 44.6 N
EMB293_1751 TF0104 CTD 21.05.2@2 19:54| 55°04.08'N | 013°48.84'H 43.9 N
EMB293_1761 TFO0105 CTD 21.05.2022 21:0] 55°01.47'N | 013° 36.65'H 44.1 N
EMB293_ 1771 TFO113 CTD 21.05.2022 22:04 54° 55.50'N | 013° 30.05'H 45.0
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Station No. Station Gear Date/Time Latitude Longitude Water Remarks
name Depth
EMB Iow [UTC] [m]
EMB293_1772 TFO113 PLA 21.05.2022 22:01 54°55.50'N | 013° 30.03'H 44.6
EMB293_1773 TFO113 WP2 21.05.2022 22:2¢ 54°55.50'N | 013° 30.02'H 44.8
EMB293_1774 TFO113 WP2 21.05.2022 22:3( 54° 55.50'N | 013° 30.02'H 45.0
EMB293_1781 TFO114 CTD 21.05.2022 23:4] 54°51.60'N | 013° 16.67'H 42.6
EMB293_1791 TFO115 CTD 22.05.2022 01:0y 54°47.70'N | 013°03.55'H 27.3
EMB293_1801 TF0030 CTD 22.05.2022 02:3] 54°43.35'N | 012°47.12'H 20.1
EMB293_1802 TF0030 PLA 22.05.2022 02:3] 54°43.36'N | 012°47.11'H 20.0
EMB293_1811 TF0046 CTD 22.05.2022 05:5y 54°28.15'N | 012° 14.71'H 24.6
EMB293_1812 TF0046 WP2 22.05.2022 05:5] 54°28.17'N | 012° 14.65'H 25.4
EMB293_1813 TF0046 PLA 22.05.2022 06:1] 54° 28.20'N | 012° 14.55'H 25.7 cC
EMB293_1821 TFOOL7 CTD 22.05.2022 08:1y 54° 23.51'N | 011°49.42'H 19.3
EMB293_1831 TFO012 CTD 22.05.2022 09:4] 54°18.91'N | 011° 33.08'H 21.7
EMB293_1832 TFOO1L2 PLA 22.05.2022 10:0§ 54°18.89'N | 011° 32.99'H 21.9
EMB293_1833 TFO012 CTD 22.05.2022 10:0] 54° 18.89'N | 011° 32.99'H 21.9
EMB293_1834 TFO012 SD 22.05.2022 10:1( 54°18.89'N | 011° 32.99'H 21.7
EMB293_1835 TFO012 WP2 22.05.2022 10:24 54°18.90'N | 011° 32.97'H 21.7
EMB293_1841 TFOOL0 CTD 22.05.2022 12:24 54° 33.07'N | 011° 19.24'H 25.3
EMB293_1851 TFO014 CTD 22.05.2022 13:5¢ 54° 35.66'N | 011° 00.90'H 24.7
EMB293_1861 TF0361 CTD 22.05.2022 15:1] 54°39.87'N | 010° 46.69'H 21.4
EMB293_1871 TF0360 CTD 22.05.2022 1&t5| 54° 35.98'N | 010° 27.03'H 15.0
EMB293_1872 TF0360 PLA 22.05.2022 16:4¢ 54° 35.98'N | 010° 27.03'H 15.0
EMB293_1873 TF0360 CTD 22.05.2022 17:0] 54° 35.99'N | 010° 27.00'H 15.1
EMB293_1874 TF0360 WP2 22.05.2022 17:1y 54°3597'N | 010° 26.97'H 15.1
EMB293_1875 TFO0360 WP2 22.05.2022 17:29 54° 35.97'N | 010° 26.95'H 15.1
8.2 ScanFishDeploymentL ist
Table 8.2 List of ScanFishdeployments during the cruise EM&2
Deployment time Latitude Longitude | Depth Remarks
EMB [UTC] [UTC] No. [m]
EMB293_1621 | begin | 18.05.202214:15:00 | 57°04.283'N| 21°08.659'E 27 EGB transect
end 19.05.202203:45:04 | 57°34.039'N| 18°50.903'E 17 max depth 150m
EMB293_1691 | begin | 20.05.202209:2028 57°03.036N | 18°07.962E 10 WGB Transect
end 20.05.202215:00:00 57°10.362N | 17°19.070E 64 max depth 96m
8.3 Mooring deployment list
Table 8.3 List of mooring deployments during the cruise EMB2
Name Latitude Longitude Deployed Recove| Depth Remarks
red
[UTC] [UTC] [m]
GOC BF 57°18.339 6 N 20°04.9216 H 11.11.21 08.05.20 245 Main releasavas successful
12:00 22 All devices recovered
0828
GOC BG 57A18.]20A04. 08.05.2022 Nov 246 No groundrope
09:33 2022
GONE 41 57A21.{20A20. 11.11.21 08.05.20 210 Main releasavas successful,
11:00 22 All devices recovered
1140
GONE_42 57°22.028 N| 20°20.4906 E 08.05.2022 Nov 219 No ground rope
12:04 2022
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Name Latitude Longitude Deployed Recove | Depth Remarks
red
[UTC] [UTC] [m]
CABLE_ M2 [58A24. 119A44. 09.05.2022 Nov 92 No ground rope
14:30 2022
CABLE M3 [58A24. 7119A52. 09.05.2022 Nov 121 with ground rope
1555 2022
DBBS 62°35.18'N 19%8.09'E 14.03.2021 12.05.20 221 Main releasavas successful,
(DB2) 16:23 22 All devices recovered
06:00
DBBB 64°14.320'N 22°23.3M'E 13.03.2021 13.05.20 115 releasewvas successful,
(DB1) 16:40 22 All devices recovered
08:30
CABLE_ M4 [58A24. 120A02. 09.05.2022 Nov 120 with ground rope
14:30 2022
9 Data and Sample Storage and Availability

All data gathered will be sted on a data repository in the IOW immediately after the cruise.
The processed and validated data will be stored in the ODIN data base (https:/fodin2.io
warnemuende.de). According to the IOW data policy and to facilitate the international exchange
of datg all metadata will be made available under the international ISO 19115 standards for
georeferenced metada@ate from German waters will be stored additionally in the BSH data
base.

The access to the data itself will be restricted for three years ateeadquisition to protect the
research process, including scientific analysis and publication. After that period the data
becomes openly available to any person or any organization who requests them, under the
international  Creative Commons (CC) data nee of type C@Y 4.0
(https://creativecommons.org/licenses/by/4.0/). For further details refer to the IOW data policy
document.

Table 9.1 Overview of data availability

Type Database | Available Free Access |Contact

Hydrographic data ODIN 01.08.2022 01.06.205 volker.mohrholz@iewvarnemuende.d

Nutrient samples ODIN 01.08.2022 01.06.205 joachim.kuss@iewarnemuende.de

Biological samples ODIN 01.10.2022 01.06.205 joerg.dutz@iewarnemuende.de

The underway sapling data sebf navigation, meteorological and surface water sensors will be
public available shortly after the cruise from the DSHIP webpage thef BSH
(http://dship.bsh.de
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