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1 Cruise Summary

11 Summary in English

The cruiseEMB365 was carried out in frame of tH©OWs Baltic Sea longerm observation
program.The work prograntonsisted of fielddata acqisition for the national environmental
monitoring in the German EEZ, which is performed in context with the H@l€iommisson
(HELCOM) and federal prograsnto evaluate the status of coastal regions in North and Baltic
Sea (BMLP). This work package mased orcontract between the Federal Maritime Agency
(BSH) and IOW as administrative agreemsimice 1991. The secdrwork packages partof

I OW®Baltic Sealong-term observation program, related tbe institutes researcarea two
fiCoastal Seas in Transiton f t he new research program fAPer
from 2024 to 2033Thecentral task is a continuously ongoing data collection of time series at
key stations spanninigom the western to central Baltic Sea, initiated since 1969. QUeit

is complemented bgn extension of observations into the Gulf of Bothiitaegathered datare

the back bonef research on the natural variability of the ecosystem, anthropogenic influences
and the impaobf climate changen the Baltic Sealrhe phnned scientific program of the cruise

was implemented in full. Weatheelated downtimes were limited to a few short wind events.
The majority of the measurements were carried out along the thalweg of the Baltic Sea from the
Darss Sill to the northern Butian Bay. As part of the cooperation with the Umea Marine
Sciences Centre, two Swedish scientists took part in the expedition between the port calls in
Umed and Gavle.

1.2 Zusammenfassung

Die Expedition EMB®5 wurde im Rahmen des Ostsee Langzeitbeobachtungsprogramms
durchgefuhrt Das wissenschaftliche Programm beinhaltet die Felddatenerfassung fir die
nationale Umweltiberwachung in der deutschen AWZ, die im Rahmen der Helsinki
Kommission (HELCOM) unddes nationalen Bogramme zur Zustandsewertung von
Kistenregionen in Nordund Ostsee (BMLP) durchgefiihrt wird. Dieses Arbeitspaket basiert auf
einem Vertrag zwischen dem Bundesamt fur SeeschifftaidtHydrographigBSH) und dem

IOW als Verwaltungsvereinbang seit 1991. Das zweite Arbeitspallet Expeditiorist Teil des
Ostsed_angzeitbeobachtungsprogramms des IOW, dasy Rahmen des IOW
Forschunggebietes "Kistenmeereim Wandel" bearbeitet wird. Zentrales Element des
Programmesist eine seit 1969 initiieet kontinuierlich durchgefuhrte Datenerhebung von
Schlussgbarametern ant&tionenin der westlicherund zentralen Ostsee. Sei024 wird das
Programmdurch eine Erweiterung in den Bottnischen Meerbusen ergBigtgewonnenen
Daten bilden die Basider Faschungzur natirlichen Variabilitat desOstseeOkosystemszu
anthropogene Einflissen und zu denAuswirkungen des Klimawandebuf die OstseeDas
vorgesehene wissenschaftiche Programm der Reise wurde vollstandig umgesetzt.
Wetterbedingte Ausfallzeitewaren auf wenige kurze Windereignisse beschrénkt. Der Grol3tell
der Messungen erfolgte entlang des Talweges der Ostsee von der Darf3er Schwelle bis zur
nordlichen Bottenwiek. Im Rahmen der Kooperation mit dem Umed Marine Sciences Centre
nahmen zwei schwedise Wissenschaftlerinnen zwischen den Hafenaufenthalten in Umea und
Géavle an der Reise tell
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2 Participants

2.1 Principal Investigators

Name Program Institution
Mohrholz, Volker, Dr. Hydrography IOW
Kuss, Joachim, Dr. Marine Chemistry IOW
PalmboBergmann, Anna Marine Chemistry UMF
Dutz, Jorg, Dr. Biology IOW
Rehder, Gregor, Prof. Trace gasses IOW
Labrenz Matthias Prof. eDNA sampling (@)Y
2.2 Scientific Party

Name Discipline Institution
Mohrholz, Volker, Dr. Phys. Oceanogf.Chief Scientist IOW
BenterbusctBrockmoller, Heike Biology IOW
Dagberg, Nina Marine Chemistry Biology UMF
Dierken, Madleen Marine Chemistry IOW
Fechtel, Christin Biology IOW
Floth-Petersen, Mareike Marine Chemistry IOW
Heene, Toralf Phys. Oceanogr. IOW
Kahler, Kim Marijke Phys. Oceanogr. IOW
Kolbe, Martin Instrumentation IOW
Kreuzer, Lars Marine Chemistry IOW
Oppler, Jonna Biology IOW
Palmbo Bergmann, Anna Marine Chemistry Biology UMF

On 5" May Heike BenterbusckBrockmoller and Jana Oppler disembarked Sassnitafter
finishing the eDNA sampling ierman watersAnna Palmbo Bergman and Nina Dagberg
joined the cruisérom 14" to 19" May, Umed to Gavle

2.3 Participating Institutions

oW Leibniz-Institute for Baltic Sea Research Warnemyr@ermany
UMF UmeaMarine ScienceCente Norrbyn,Umea University, Sweden
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3 Research Program
3.1 Description of the Work Area

The data colleted during the cruise EMB36&overed the western, central and northern Baltic
from the Kiel Bight to the Gotland Basin, and further on to the Bothnian Bay.majority of
stationswas located along théalweg transect of the Baltic Seaossing the Arkona basin, the
Bornholm Basin the Slupsk Furrovand the Gotland BasiThe station workn the southern

Baltic was extended to the western part of the Pomeranian Bight, and some additional stations in
the Arkona Basinln the northern Baltic the Bothnian Sea and the Bothnian Baycuesred.

A core area of the cruise was the Eastern Gotland Basin (EGB). Along its southern rim an
eastwest transect of CTD stations was worked, in order to gather information about the cross
basin distribution of hydrographic parameters in the largesh lud the Baltic properHerealso
a high resolution ScanFish transectasperformed Additional CTD casts were carried out at
some keystations in the western Gotland Basmamely in the Karf$ Deepandthe Landsort
Deep An overview of the locations of CTD statiorfscanFish transegtand the cruise track is
given inFig. 3.1. A station list is given imable7.1.

3.2 Aims of the Cruise

The cruise EMB56 was carried out as a joined cruise of the Baltic Sea long term observation
program of the Leibnknstitute for Baltic Sea Reasch Warneminde (IOWand the
environmental monitoring program of the Federal Maritime and Hydrographic Agency.(BSH)
was thethird cruise in a series of five expeditions performed annually.

The data acquired are used for the regular national and international assessments of the state
of the Baltic Sea, and provide the scientific basis for measures to be taken for the profectio
the Baltic Sea ecosystem. For this purpdsarographic, chemical and biological data were
gathered along the Baltic thalweg transétte major focus was on the state of ecosystem during
spring conditions when thdifferent stges ofphytoplankton lom can be observed along the
thalweg At the time of the cruise the bloom spring bloom in the southern Baltic is close to its
final stage whereas the bloom in the northern Baltic just started. Since no laag#mopic
inflows were observed during thegpious winter, the observations will deliver undisturbed data
about the onseind early developmewf the seasonal stratificatiofhe observation program of
the cruise was extended to the Gulf of Bothnia to gather additional data about the impact of
climate change to the boreal parts of the Baltic, where the amplitude of climate relates changes is
enhanced.

Another goal of the cruise asto continue andenhance the collaboration with the Umea
Marine Science Centre of Umed Universifihus, two Swedish scientists from Umea Marine
Science Centre joined the cruise between thegatigof Umea and Gavle.

3.3 Agenda of the Cruise

The work package®f the cruisewere subsequently conducted/e started withthe BSH
environmental monitoringrpgram in the westerBaltic, which was continued with h e | OW®G s
Baltic Sea longerm observation program in tlseuthern anaentral Baltic SeaBoth consist

mainly of CTD casts, water sampling for nutrient analgsid net sampling of phyptankton

and ooplankton Additional samplingor eDNA investigations were taken in German waters. In
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the eastern Gotland Basin the program was complemented by a high resolution ScanFish transect
from the Latvian coast to the Gotland Island crossing the Gotland Beelp.year in May the

IOW Baltic Sea longerm observation progmais extended to the Gulf of Bothnia. Here mainly

CTD stations were performed along Thalweg transect. Additionally, some key stations of the
Swedish long term observation program in the GulBothnia were covered. At these stations
comparison measurements with CTD and plankton nets were performed together with scientist
from UMF.

On the way back to Rostock a few key stations in the western Gotland Basin were worked,
namely the Landsort Deep and the Karls6 Deepmé CTD stationsof the longterm
observation program in the southern Baltiere repeated tmcrease théemporal resaition of
the longterm data. An extra sampling programsvas conducted for trace gas long term
observations at the Baltic main stations in the Arkona Basin, the Bornholm basin, the Eastern
Gotland basin, and in the Faro Deep.

The marine environment was $edisturbed by performed scientific tasks. No sampling in
marine protected areas was carried out. Mainly sensor measurements and water sampling in the
water column for chemical analysis were doAay waste of chemical analysis and other
scientific work wa& collected and processed onshore after the crhigg frequency hydro
acoustic measurements were done by current profilers along the ship. Due to the high frequency
(>150kHz) of the used devices Marine mammals were not affected by these measurements.

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

At stations and transects:
1 CTD SBE 911+ with rosette water sampler (CTD)
Towed CTD ScanFish (SCF)
EK80 water column echo sounder
Phytoplankton nefAPNET)
Zooplankton net (WP2)
In-Situ Pump (ISP)
Secci desk (SD)
Microstructure Profiler (MSS)

= =4 =4 8 -4 9 -9

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

Continuous measurements:
1 Vessel mounted ADCP D&Hz Ocean Surveydat selected transects)
1 Vessel mounted ADCP B&Hz WorkHorse (at selected transects)
1 Underway measurements of surface water properties
1 Ship weather station
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Fig. 3.1 Map of stationsnd ship track of cruise EMBB5 from 03. 7 24. May 2025. Reddots andblacklabels
indicate the positions and names of CTD statiding greensections along the cruise trad&pictthe
ScanFish transexin the Gotland basirThe yellow line marks the lacation ofthe MSS transect across

the southern Aland Deep
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4 Narrative of the Cruise

The cruise EBMB5 was thethird cruise of IOW Baltic Longterm Observation Program in
2025.0n 2" May 2025 the final preparations for the cruise started with the loading of scientific
equipment and with installing the lab devices on the ship in port of Rostatkhe next
morning at 9:00 am the ship left the port of Rostock heading to th&&elfter thetest station
TFO5 a safety drill was performed. The weather was calm and sunny. However due to the
expected increase in wind strength we decided to steam directly to station TFO360 in the Kiel
Bight and work the first stations in eastward directigve arived at TFO360 in the early
evening. The wind and sea state allowed the normal device operations. During the night to
Sunday, we passed the Fehmarn Belt and proceeded with station work in the Mecklenburg Bight.
The wind strength increased continuously Son*. Thus, we stopped the work for some hours
and found shelter near Fehmarn Islawe resumed the station work around noon when the
wind started to calm dowin the evening we reached the MarNET station Darss Sill. From here
we continued with statiomork into the southern Arkona Basin. The wind increased again but
did not hamper the observations. Of May we performed the planned observations in the
Pomeranian Bight and finished the work of the eDNA program that is confined to German
waters. We calld the port of Sassnitz in the afternoon and disembarked two scientist who were
responsible for the eDNA sampling. Afterwards we continued the station work in the southern
Arkona basin along the Baltic thalweg transect. The wind conditions and sea stagooc

Since the begin of the cruise the signals we got from the par sensor of the CTD were
somehow suspicious. A deeper inspection revealed a defect connection cable. It was replaced by
a spare one. Also, the surface values for chloroghflllorescece and turbidity measured with
the SMB underway system were not reliable. However, there was no obvious reason for a
malfunction.We finished the station work in the Arkona Basin in the late evening and passed the
Bornholm gat around midnight. There were signs of an inflow of saline waters from the
Arkona basin into the Bornholm basin. However, the surface water temperatures dropped
significantly. The wind increased again to about 6 Bft. During thevildy we worked the
stations along the thalweg throutite Bornholm basin. The central statibR0213of the basin
was reached in the afternoon. Here, an extended sampling pregtanphytoplankton and
zooplankton netsvas performed. We found the deep water well oxygenated, most probably due
to some miner iflows during the late winter. The decreasing wind supported a smooth operation
of the used devices. The station was finished in the evening and we proceeded with station work.

We crossed the Slupsk Sill around midnight. No active overflow of the sill was observed.
During the night the wind was further decreasing to 3 Bft. However, a strong swell from
northeasterly directions caused some movement of the Bhimg the day we attinued the
station work along the Baltic thalweg transect in Polish waters. Deshlie sunny weather, the
air temperature decreased slowly to about 5 tovBR€€h compared very well to the SST. Also
in the Slupsk Furrow the de-water layer was weNentilated.At noon we passed the eastern
Sill of the Slupsk Furrow. There we turned to the north east emcedthe entrance tahe
southern Gotland basin in the afternoburing the evening and following night we proceeded
with station work along théaltic thalweg transect. The swell decreased while we traveled
northward. So farwe had no problems with any device except the CDOM fluorometer of the
CTD. At noon we arrived at the Gotland Deep. Here we started the extended station work at the
central sation of the Eastern Gotland Basin (TF0271). Beside the standard observations of
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physical parameters, nutrients and phytoplankton we performed sampling for trace gasses,
methan and microbiological sampling at the redox cline. Additionally, a device tesefo
configurations of the microstructure profiler (MSS) was performed here. We could finish the
work in the early evening and went to south east. At midnight we arrived at the western end of
the planned CTD transect across the southern part of the EG® wEather conditions were

quite good. We finished this CTD transect at 10am'®M8y near the Latvian coast.

There is asecond transect across the center of the E@aBs also part of the IOW long term
observation program. This transect was coverigd an undulating CTD system (ScanFish). We
started the ScanFish observations on the eastern rim of the EGB, heading westward shortly after
lunch time. The wind calmed further down to about 1 to 3 IBfthe late afternoon the pump
system of the ScanFisBiTD depicted a malfunction. We interrupted the ScanFish transect for an
inspection of the problem. After exchange of pump cable and the CTD pump of the ScanFish we
could continue the measurements without further technical problems. The transect wag finishe
near the coast of Gotland in the early morning 8 May. During the night the wind increased
slightly to about 8Bft. After breakfast we arrived at station TF0276 where we resumed the
station work along the thalweg transect. TeOFDeep was reacheat 3pm. After performing
the two CTD cast planned for this station we had to interrupt the scientific program because a
medical case. Thus, we turned back towards Gotlslattd and called the port of Slitdnat we
arrived at 8:30 pm. A crew member waseainbarked and we left the port immediately to resume
our scientific work.We arrived the next station shortly after midnight and continues the CTD
deployments along the thalweg. The wind was calm and the day started with a cloud free sky. At
station TF0282ve tested the CDOM fluorometer with the repaired connection cable, that work
without problems. At noon we left the Swedish EEZ and entered Finish wateisg the rest
of the day we proceeded towards north. In the late evening we reached the sontledrthe
Aland Deep.After performing a CTD station we started on"1Rlay at 1:30am with a
Microstructure Profiler Transect across the Aldasin. The transect was aligned in north to
south direction. The work on this transect wagcessfullyfinished at around noonwe
proceeded northward and entered the Bothnian Sea in the afternoon. The weather conditions
were still calm and stable. Thuge could continue our CTD station work along the northern part
of the Baltic thalweg transect. In the morning of' May the wind increased slightly and the sky
become cloud covered. The SST and also the surface salinity dropped significantly along our
track towards north. At station TF0603 we detected a SST and SSS of 5.3°C and 5.2,
respectivelyDuring the day we performed again some CTD stations along the northern Thalweg
in the central and northern part of the Bothnian Sea. Till the late afternodnawthsea state
were low, but both increased significantly afterwards. At 11 pm we finished the last CTD station
in the Bothnian Sea and started our approach to Umea. The wind increased continuously and
reached 6 to 7 Bft in the early morning. At 8am wached the port of Holmsunmkar Umea.

The scientific crew was invited to visit thémea Marine Science Cent(&MF) of Umea
University which is located in Norrbyrabout 30 kilometer south &fmea At 9:30am we were
picked up by a bus and had a nice skéythe research station. The we visited the labs and
discussed with colleagues the opportunities for future collaborations in the Gulf of Bothnia. At
3pm we were back at the shiphne wind was still strong and occasionally it rainedthe late
afternoontwo UMF scientist embarked on the EMB for joining our cruise during the next four
days.
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In the morning of 18 May we left the port of Holmsund to continue with our scientific
program. Due to the weather forecast we changed the order of planned stedmsad south
and started with station C3 in the northern Bothnean Beastrong wind that lasted during the
previous day decreased slowly and the clouds disappe&iedeached statioat C3 at Ulvon
Trenchin the late afternoon and performed two CTéts and a number of plankton net hauls.
This was done twice for sampling by the IOW and the UMF colleagues for intercalibration of the
sampling methods. The station was finistebrtly after dinnerthen we went north to the
Kvark. The wind and sea statalmed down during the evenindye arrived at the first station in
the Kvark (F18/B5) at midnight and started again with our CTD profiling program. Till 7am on
the 18" May we worked 5 CTD stations in the transition between the Bothnian Sea and the
Bothnian Bay. Afterwards we proceeded to the station F9/A13 in the central BothniamtBzay.
station is part of the lonterm monitoring program of UMF. We performed hewnparson
measurementdetween the sampling methods used by IOW dMF. Also, the next station
F3/A5, that was worked in the early evening, is part of the UMFteng monitoring program.

We arrived at the northern end of the Baltic Thalweg transect in the Bothnian Bay at 9:30pm.
This was also the northern most point of our sdiemtrogram. From here we started again with
performing CTD station of along the thalweg transect. During the night and the following day
we covered 12 CTD stations in the Bothnian Bay. Off Way at 2am we finished the last
station of the entire Thalwetransect through the Baltic. The next taskswhe work at three
stations in the Bothnian Sea. However, the weather forecast for th®a predicted strong
winds and high sea state threould not allowsafe device operations at the intended statifes.
decided to seek shelter behind Holmo6arna Island located in the Kvark.

We expected decreasing winds for the late afternoon Bf M8y. Thus, we left from
Holmdarna Island on the next morning and sailed southward close to the Swedish coast to reach
thefirst station as soon as the conditions will allow the operation of CTD and plankton nets. The
wind speed and wave height decreased as predicted. We started or work on station M64/C14
8pm. Alsqg at this station comparison measurements with UMF and |@&ices were
performed.At 9pm we finished the work and proceeded to our last station in the Bothnian Sea.
Station SR3/C24 was reached at 2:20 am on tHeM#&rch. We worked the program here as
planned and started our approach to the port of Gavle thatrived at 8:30 am.

In Gavle he two Swedish scientists were disembark#@. left the port at 11am and took
course to the northern Gotland Basin. The weather was very calm and lsutireyevening we
crossed the Aland Sea and used the calm and sunnijeréat a barbeque on deck. During the
following night the wind increased slightly due to a low pressure system that passes us in the
north. We reached our next station in the northern Gotland Basianatah 28 May. Here we
resumed our CTD work. Tillen the wind has increased to 6 Bft from northerly directi®hs.
station Landsort Deep was started at 1:30pm. At this station an extended program of sampling
was performed. This consisted of five CTD casts, net sampling and a few test measurements with
the microstructure profiler. After thierst CTD cast the communication with the instrument was
lost and we tried to identify the reason for the malfunctidfter some tests it became clear that
most probably water in the cable termination of the CTD wicatsed the failureSince this
could not be fixedmmediately,we used the spare CTD in combination with the ScanFish winch
for further CTD operationand deployed the CTD via theffame.After finishing the station in
the early evening, we started thepair of the cable termination. However, that took some time,
so that we performed the CTD cast at the following station also with the spare CTD and the
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ScanFish winch. After midnight the cable termination was fixed and successfully tested. Thus
station TF0240 could be operated with the standard hB.weather forecast for Wednesday
and Thursday predicted the passage of strongpl@ssure systems. This limited the time
window for good working conditions in the southern Baltic. To use this window predicted

for the night we kipped the planned ScanFish transect in the western Gotland &asitake
course to the central Bornholm Basin. We reached station TF0248nabn 2" May. The
station work lasted till the early morning. Afterwards were seeking shelter behind Bornholm
waiting for improving of wind conditions and sea state.

At 8pm we started fromur shelter near Bornholm to the central Arkona Basin. Sea state and
wind speed were still high, but expected to decrease during thénoers. We arrived station
TF0113 at 4am of 28 May. The working conditions were close to the limit of safe device
operation. However, we could perform all planned measurements. We proceeded to station
TFO001 at the Darss Sill, where we start the workaat.8The wind speed has decreased to 5Bft.
During the day we worked tree further stations between the Darss Sill and the Fehmarnbelt.
These stations, already covered in the beginning of the cruise were repeated to follow the fast
changes in the transitiomes between the North Sea and the Baltic typical for the spring. In the
evening we arrived in the Mecklenburg Bightere we performed another CTD station and a
short Microstructure Profiler transect off the coast of Boltenhagen. This transect crossed the
measuring site of the Thindnstitut Rostock. The aim was to gather high resolution
hydrographic data to investigate the srsatile dynamics of the aréAle finished the scientific
observations of the cruise in tharlymorningof the 2" May at statim NHBoje. Afterwards we
started theshorttransit back to Rostock.

At 8am we arrived at the Pier in Marienehe. After custom procedure we were packing and
unloading the scientific equipment. The cruise was finished with the disembarking of scientific
crewat noon

5 Preliminary Results

The results presented in the following section are preliminary and not comprehensive, 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 datat. An advanced data analysis will follow after all validated
data sets are available.

5.1 Meteorological Conditions

The meteorological conditions during the cruise were characterizebaly to moderatevind
conditionsand less cloud coveragiypical forspring conditions in May

The cruise started on®3May with a short pulse of higher wind that lasted till the early
morning of the following day. Maximum wind speed of about 15 mas reached shortly after
midnight. Afterwards a longer period of weak to moderate wind speed followed. Till the 13
May the mean wind speed ranged between 4 and8witis mostly westerly and northerly wind
directions(Fig. 5.1). When we reached the northern Bothnian Sea the wind increased again and
reached about 1®s® in the evening of 13May. On 14" May whenwe called theort of Umeé&
the wind increased up to 8BfThis is not reflected in the wind records of the EMB, due to the
shelter in port. The pulse of high winds was caused by a passing low pressure system. The wind
speed decreased again when we left the port during the morning dMahs Till the 18" May
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northerly winds of to 6 to 10 riisvere observed during our work in the Bothnian BHyis was
only interrupted by weak southerly winds on thé& May.

| M 208 to 245m/ss
| W 172 to 208mss
| 13.9 to 17.2mfs

10.8 to 13.9mfs
8.0 to 108 m/s
5.5 to B0mis

1 34 to 55m/fs

T B 16 to 34mss
|

I

ST I LI :': Ll {0, S oo osms
3 4 5 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
May 2025

Fig.5.1 Stick plot of wind vector measured by the ship weather statiolRWfELISABETH MANN
BORGESE The grey shaded areas indicate periods when the ship was in port.
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Fig. 5.2 Wind vector east and north measured by the ship weather stati®Y @&LISABETH MANN
BORGESHK30 min averaged values).

On 19" May, dter the port call in Gavle the wind charmy¢o south to southwesterly
directions and increased in strength. Off A2ay arotherpassing lowpressure celtaused high
wind conditions with maximum wind speeds of 17 to 18'nhis lasted till the late evening of
this day Fig. 5.2). On 23! May the wind speed decreased significanth8tm 10 ms.. Till the
end of the cruise.

The air temperaturén the Baltic was slightly below the longterm average forMay,
especially during the times of the cruise with northerly wind directionthe western Baltic air
temperature ranged betwe8nand 12°C with a pronounced daily cycle. The air temperature
dropped significant while cruising nortim the central Baltic alues of4 to 6°C were observed
Despite of the sunny weatheo strong diurnal cyel of air temperature was presé€hig. 5.3).

The air temperature increased slightly when the ship reached the area of the Kvark between
Bothnian Sea and Batian Bay. Here the air temperatures ranged between 8 and 8°C. Around
midnight of 16" May the minimum air temperature of about 3°C was detected when the ship
reached its northern most position, close to remains of sea ice cover in the Bothnian Bay. On the
way back to Rostock the air temperature increased slowly. During the ppiihs&vle the
maximum value of 16°C was observed. Howevbkis reading was heavily influenced by the
sheltered conditions in port. On"2®&lay when the ship was back in the western Baltic the noon
temperature reached about 14°C.



ELISABETH MANN BORGESBerichte Cruise EMB65, Rostock Rostock, 8.-24.05.205 13

Air temperature [°C]

2 T T T T T T O T T T T T T T T T [T T T TTTTTT 7T
3 4 56 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25
May 2025

Fig. 5.3 Air temperature measured by the ship weather statfoR\0 ELISABETH MANN BORGESE
(30 min averaged values).
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Fig.5.4 Air pressure measured by the ship weather statidRWELISABETH MANN BORGESE(30 min
averaged values).

The air pressure variations during the cruse characterized biyvo long periods of high
pressure during the firgind the second hatif the cruise Interrupted by passing lewressure
systems. The cruise started during such a phase with minimum air pressure of 1004nibar on 4
May. Afterwards the air pressure increased rapidly to values between 1015 and 1024mbar. The
longer period of high air pressure was interrupted by a paksingressure systeron 13" and
14" May, that caused high wind speeds. The minimum air pressure of this event was reached
around noon of 12 May with 1008mbarOn 18" May the second high pressure period started.
|t 6s maxi mum w4 Kay withale24ngad Oro 18 May8a strong drop in air
pressure finished this period. Two closely following low pressure systems lead to windy
conditions. The air pressure minimum was observed &rvizly with 1000mbar. Towards the
end of the cruise the air pressure inceglaagain to about 1014mbar.

The humiditydepicted a pronounced variability and rangetiveerd0 and nearly0% (Fig.

5.5), with high night values and minimum values during the afterndeamarkably \ere the

low values on 8 and 19' May. The latter was caused by the strong temperature increase. A
period of hgher humidity was observed during our work in the Aland Sea and the Bothnian Sea
with mean values of 80% 0 was not detected during the entire crulRainy weathedasted on

13" and 14" May.

The global radiation was strongly relatiedthe cloud coveageand the latitudeln the first
weekof the cruise theky was relatively open, and the sunny conditiattd higher values of
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global radiationof about 800Wm?2 at noon.On the 9" and 10" May the cloud coverage
increased.Thus the global radiation dppedrapidly to low daily peak values of EDand
700Wm?, respectively. Tow sunny days were following till the cloud coverage increase again on
13" and 14" May. After passage of the lepressure system the global radiation inseshagain

to noon values eeen 750 and 800 W The maximum global radiationof 900Wm? was
observedat noon or23° May. During the cruisehe long wave radiationanged between8gp

and 30 Wm? (Fig. 5.6). The lower values were observed on sunny days with less clouds.
Generally the overall radiation budgewas positive and supported the seasonal warmioigthe
surface water.
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Fig. 5.5 Air humidity measured by the ship weather statiolrRdf ELISABETH MANN BORGESE(30 min
averaged values).
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Fig. 5.6 Global and infrared radiation measured by the ship weather stati®Y dELISABETH MANN
BORGESK10min averaged values).
5.2 Properties of Surface Waters

Sea surface temperaturgalinity, chlorophylta fluorescencand turbidity distributions in the
investigation area were compiled from data gathered withStivtace water Monitoring Box
(JSMB). The distributions shown ifig. 5.7 and Fig. 5.10 are based on unvalidated dafes
expected for spring conditions there was a strong temperatuiemralong the Thalweg from
the entrance of the Baltic to the Bothnian Bay in the ndttile.north eastern rim of the Bothnian
Bay was still ice covered. However, due to the exceptional warm winter and sprisgahe
surface temperatures (SS3%ceed thelimatological mean value fdvlay throughout the Baltjc
except in the Bothnian Bajfrom theKiel Bight and the Mecklenburg Bight theDarss Sill the
SSTranged betweeh0.5 t012.8°C in the first week of MaySimilar values were also observed
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in the shallow areas of the Pomeranian Bidthtlecreased towards thkona basinto about

7°C. The southern Baltic, namellzet Bornholm BasinSlupsk Furrow and southern Gotland
Basin depicted a SST of 6 to 7{Eig. 5.7). Towards north the SST dropped very slowly along
the Baltic Thalweg. Theteepest SST gradient was observed in the Kvark. Here the SST changed
from 5°C in the northerBothnian Sea to about 2.5°C in the Bothnian BBly. 5.8). The
minimum SSTof about 1°Cwvasin the northern Bothnian Bay
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e
03. - 24. May 2025 jﬁkjw )

03. - 16. May 2025
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Surfacetemperaturedistribution (leftand middle pangland surface salinity distributiorof cruise
EMB356 (right pane). Based or80 min averaged values.
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Surface temperature measured with the ship thermosalinograpRVoELISABETH MANN
BORGESE The gray shaded area indicates the range below the density maximum at the sea surface.

The maximumsurface salinity (SSSh the western Baltic was only @Bg?, indicating an
outflow of brackish surface water the transition zone to the North Sea. Between the Fehmarn
Belt and the Darss Sill surface salinitiesiged between 9 artB gkg?! (Fig. 5.9). The SSS
dropped rapidly to about gkg'at the Darss Sill. The Arkona Basitepicted an SSS about
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8 gkg! whereas idecreasedo 7 gkg? in the southernpart of the Pomeranian BightAlong the
Thalwegfrom the eastern Arkona Basin till the southern Gotland Basin SSS \ddue=sasing
northward from7.8 to 71 gkg'. In the Aland Sea th&SSamounted to abous gkg®. The

Bothnian Sea and the Bothnian Bay depicted msanfiace salinities of 5.5 and 3Rg?,

respectively.The minimum surface salinity was observed in tloethern Bothnian Bayvith

about3.0 gkg*

Darss Eastern Gotland Gulf of Western Gotland
16 Sill Basin Bothnia Basin
14
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10

SS Salinity [g/kg]
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Fig. 5.9 Surface salinity measured with the ship therrfinsegraph ofRV ELISABETH MANN BORGESE
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Fig. 5.10 Surface chlorophya fluorescencelistribution (left and middle pangland distribution of surface
turbidity (right) along the cruise traotdf EMB356 in the Baltic 30 min averaged values).

The surface distribution of Chlorophdl fluorescence depictle usuapatternfor late spring
conditions(Fig. 5.10 andFig. 5.11). In the western and southern Baltic the peak of spring bloom
has already passed. Thtise surface Chlorophyh fluorescence was generalbw. Only in the
southernPomeranian Bight significant levels @hlorophylta fluorescencenere observed.
There were some patches of slightly increased Chlorephifilorescence in the Arkona Basin
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and Bornholm Basin. The Slupsk Furrow and the southern Gotland Basin depicted low primary
productivity in the surface layer. In these areas the nitrate was exhausted in the surface layer.
The eastern Gotland Basin depicted a patchy distribution of Chlotegphffliorescence.
Towards north th€hlorophylta fluorescencéncreased and reached local maxima in the Aland
Sea the Bothnian Seand theKvark. In the Bothnian Bay the spring bloom has just started at the
time of the cruiseThe surface turbidityvas bw in the western and southern Baltic, except in the
southern Pomerania Bight. It increased northward until we reached the port of Umea. After
leaving the port on the next morning the turbidity readings were more that twice as high as
before(Fig. 5.12). This is most probably a bias. However, we could not detect the reason for it.
Thus, the turbidity data has to be used with caution.
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Fig.5.11 Surface chlorophylf fluorescence measured with the flow through fluoromet&\WELISABETH
MANN BORGESE
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Fig. 5.12 Surfaceturbidity measured witlthe flow through fluorometer ®®V ELISABETH MANN BORGESE

53 Observations atM ain Stations

The following tables list the surfacddble 5.1) and bottom valuesT@ble 5.2) of the most
important hydrographic and chemical parameterasured at the main stations of Batic long

term observatioprogram. For positions of the particular stations reddtig. 3.1 andTable7.1.

In the depthcolumn the italic number in brackets shows the BottlelD ef ¢brresponding
sample. Blue colored values in the oxygen column are hydrogen sulfide concentrations. The
italic oxygen values in brackets depict the raw readings of the CTD oxygen sensor 0.
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Conversion factors:
umol It HS  * -0.0448
umol It O, * 0.0224

= negativeoxygen equivalent mitO;
=ml It O,

The low nutrient concentrations the western and central Baltilepicted the typicalate
spring conditionsin surface wateafter the peak of the spring blooffhe nitrate is completely
exhaustedThe phosphate concentrations from the Kiel Bighthe Darss Sill remain at low
level. Whereas the Arkona Basin, the Bornholm Basin and the Slupsk Furrow are characterized
by higherexcess phosphaten the eastern Gotland Badime phosphate concentration dropped
slightly. The surface phosphate concentration in the Gulf of Bothnia were much lower, pointing
to a low eutrophication of the Basin. In the Bothnian Sea the nitrate isdtswsted in the
surface water. In contrast the Bothnian depicted high nitrate concentrations due to the early state
of the spring bloom. Here the primary production appeared limited by the available phosphate.
Silicate concentrations in the Kiel Bight érthe Mecklenburg Bight werlow in surface
waters. East of the Darss Sill the silicate surface concentratioegsed significantly to a level
of 14 to 16 umol™ that was observed throughout the central Bailtid in the Bothnian Se@he

Bothnian Baydepicted higher surface silicate concentratioinabout 39umol I,

Table5.1  Surface values of main hydrographic parameters at the main stations.

Area St. name Depth | Temp | Sal O2/H2S | PO4 NOs SiO4
Date St. no. [m] [°C] [psu] | [umol I | [umol 1] | [umol IF] | [umol 1]
Kiel Bight TF0360 1.7 12.38 | 11.56 | 316 0.11 0.02 2.8
03.05.205 EMB365 4 (101 (319

Meckl. Bight TF0012 2.5 11.97 | 11.10 | 323 0.13 0.0 4.6
04.05.2025 EMB365 10 | (301 (320

Darss Sill TFOM1 6.8 10.12 | 10.91 | 341 0.12 0.0 6.8
04.05.2025 EMB365_18 | (526) (340

Arkona Basin TF0113 1.7 9.36 7.83 | 366 0.34 0.0 14.0
04.05.2025 EMB365_ 22 | (651) (358

Bornholm Deep | TF0213 1.6 7.29 7.77 | 375 0.47 0.01 16.6
06.05.2025 EMB365_ 48 | (1426) (372)

Slupsk Furrow TF0222 2.08 6.88 7.68 | 38 0.43 0.0 16.5
07.05.2025 EMB365_57 | (1676 (382

SE Gotland Basin TF0259 19 7.01 7.57 | 390 0.22 0.0 145
07.05.2025 EMB365 63 | (1876) (383)

SC Gotland Basin TF0260 2.1 6.00 7.52 | 392 0.28 0.0 14.7
08.05.2025 EMB365 73 | (2126) (383

Gotland Deep TF0271 18 6.46 743 | 397 0.21 0.0 14.6
08.05.2025 EMB365 78 | (2377) (393

FaroDeep TF0286 14 6.04 6.85 | 3H 0.25 0.02 16.9
10.05.2025 EMB365 93 | (285) (390)

Landsort Deep | TF0284 0.9 8.26 7.02 | 387 0.24 0.01 16.7
20.05.2025 EMB365 160 | (4876 (376

W Gotland Basin| TF0240 17 7.89 6.98 | 390 0.21 0.01 17.0
20.05.2025 EMB365_162 | (495]) (381

Karlsé Deep TF0245 15 7.27 7.28 | 380 0.46 0.01 19.1
21.05.2025 EMB365 164 | (500) (373
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Aland Deep TF0605 15 6.17 592 |- 0.19 0.07 17.5
12.05.2025 EMB365_113 | (3367 (400
S Bothnian Sea | TF0604 1.2 4.87 5.66 | - 0.13 0.02 19.9
12.05.2025 EMB365_118| (3501) (422)
C Bothnian Sea | BS-10 1.3 3.90 5.67 |- 0.11 0.0 18.8
13.05.2025 EMB365_123| (3679 (428
Ulvén Trench C3 1.53 4,72 5.30 | 417 0.03 0.0 17.6
15.05.2025 EMB365_133 | (3926 (411
S Bothnian Bay | TF0602 14 2.44 3.07 | 423 0.06 5.01 39.1
17.05.2025 EMB365_148| (4426 (429
N Bothnian Bay | BoB-15 1.4 1.88 3.05 | 428 0.05 5.36 39.3
16.05.2025 EMB365_143| (4276) (423)

The bottomconcentrations of nutrients are controlled mainly by the vertical position of the
redox clineand the oxygen condition#n the shallow areas of the western Baltic the bottom
water depicted low nutrient concentrations, since the outflow braskisace water dominated
the area in early Mayn the Bornholm Deeghe Slupsk Furrovand the southern Gotland Basin
the nitrateand phosphatbottom concentration wera a high levelThe silicate concentrations
here were twice as heigh as in the Ark&asin or the Mecklenburg Bighin the anoxic basins
of the central Baltiche phosphate bottom concentration incredseavily, and reached the
maximum of 625umol I* in the Gotland Deep, where also the highest silicate concentrations
were detected. Theitrate was completely removed from waters below the redox cline in the
central Baltic.From the Aland Deep to the northern Bothnian Sea the nitrate and phosphate
bottom concentrations were abaliB and 7 umol It respectively. In the Bothnian Bay the
bottom phosphate concentrations are at very low level although the nitrate concentration

depicted the similar values as in the Bothnian Sea.

Table5.2  Bottom values of main hydrographic parameters atrthim stations.

Area St. name Depth | Temp | Sal O2/H2S | PO4 NOs SiO4
Date St. no. [m] [°C] [psu] | [umol 7] | [umol I7Y] | [umol IY] | [umol I}
Kiel Bight TF0360 1731 5.86 17.73 | 250 0.45 0.08 8.2
03.05.2025 EMB365_4 | (103 (246

Meckl. Bight TF0012 2377 5.78 20.66 | 207 0.71 3.11 21.6
04.05.2025 EMB365_10 | (3049 (297

Darss Sill TFO01 204 7.42 14.02 | 307 0.25 0.0 4.4
04.05.2025 EMB365_18 | (528) (305

Arkona Basin TFO0113 4487 5.06 17.68 | 99 0.84 0.88 28.3
04.05.2025 EMB365_22 | (657) (88

Bornholm Deep | TF0213 878 8.21 15.85 | 55 2.00 7.95 57.2
06.05.2025 EMB365_48 | (1435) (56)

Slupsk Furrow TF0222 895 8.66 13.88 | 47 2.23 9.93 55.6
07.05.2025 EMB365_57 | (1682 (46)

SE Gotland Basin TF0259 876 7.05 11.58 | 39 241 5.06 58.1
07.05.2025 EMB365_63 | (1884) (36)

SC Gotland Basir| TF0260 140.6 | 7.28 12.19 | 144 5.00 0.0 72.25
08.05.2025 EMB365_73 | (2134) ©)

Gotland Deep TF0271 2338 | 7.25 12.54 | 184 6.25 0.0 99.0
08.05.2025 EMB365_78 | (2311) ©)
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FaroDeep TF0286 1895 724 11.98 | 117 4.90 0.0 80.5
10.05.2025 EMB365_93 | (2839 ©)

Landsort Deep | TF0284 437.0 | 6.54 10.72 | 41 3.85 0.0 67.5
20.05.2025 EMB365_158| (4812) 0)

W Gotland Basin | TF0240 160.7 | 6.06 10.15| 81 5.60 0.0 79.5
20.05.2025 EMB365_162| (4960) 0)

Karlsd Deep TF0245 106.9 |5.81 9.86 | 60 5.55 0.0 74.5
21.05.2025 EMB365_164| (5008) ©)

Aland Deep TF0605 2848 |4.71 7.10 | 253 1.31 6.68 34.4
12.05.2025 EMB365_113| (3383 (249

S Bothnian Sea | TF0604 122.0 | 3.78 6.72 | - 1.30 7.13 41.4
12.05.2025 EMB365_118 | (3508 (248

C Bothnian Sea | BS-10 122.8 | 3.84 6.70 | - 1.24 6.91 43.0
13.05.2025 EMB365_123 | (3683 (206

Ulvén Trench C3 1947 | 3.75 6.57 | 223 1.36 7.35 46.3
15.05.2025 EMB365_133| (3937) (202

S Bothnian Bay | TF0602 103.6 | 0.74 3.89 | 394 0.28 7.25 39.7
17.05.2025 EMB365_148| (4432 (389

N Bothnian Bay | BoB-15 89.6 1.46 3.27 | 388 0.15 6.85 415
16.05.2025 EMB365_143| (4282) (384)

The spatial distribution of bottom oxygen conditions derived from water bottle samples is
given inFig. 5.13. Due to thebarocline summer and autumn inflows of 2@R4 bottom watein
the western Baltic wastill oxygenated. Bottom oxygen concentraiam the Bornholm basin
the Slupsk Furrowand inthe Southern Gotland Basivereon a low level The bottom waters in
the central Baltic were anoxic, containing high concentrations of hydrogen sulptgdest
H.S concentrations were found in the Eastern Gotland Basin with d8dyimol I in the
Gotland Deepln contrast the deep layers of the Aland Sea and the Gulf of Bothnia were well
oxygenated Table 5.2). Here the deemater renewal during winter preventong lasting
stagnation periods.
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Fig. 5.13 Distribution of oxygen [§lack labels) and hydgen sulfde concentrations (red labels) near bottom at
main stations of the lontgrm observation program.

5.4 Baltic ThalwegTransect

During the cruise68 CTD stationswere aligned along the thalweg transect from the Danish
straits, through the western Baltic Sea, and further towards the northern Gotland basin. This
transect supplies an excellent overview about the hydrographic and environmental state of the
western anaentralBaltic Sea And thus, it is worked as standard transect of the IOW long term
observationprogram The transectvas worked as anearly continuous sequence of statipns
starting on3" May in the Belt Sea and finished #'" May in the northern Géand Basin The
datasupplies a quasiynoptic picture of thaydrographic patternslong the Thalweg.

The observation®f this cruise covethe late springconditionsafterthe peak ofspring bloom
in April (Fig. 5.14 andFig. 5.15). The seasonal thermocline which separated the surface layer
from the intermediate winter wext was well developed all along the transect. Since the winter
2024/2025 was warmer than usual also the surface temperatures of the southern and central
Baltic were well above the long year méanMay. In the western Baltifrom the Fehmarn Belt
to the Arkona Basin the thermocline was relatively shallowbautl? to 15 m depth. Here the
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surface water temperature ranged fronla@ in the Belt $ato 9.4°C in the Arkona BasinThe
climatological mean is about®C in the Kiel Bight and 7.5C for the Arkona Basin, which is
roughly 2K lower than the observed valugfe temperatures the surface layedecreasing
slightly towards east and nortind the thermocline depth increased to about. 3#T of about
7.3°C was found in theBornholm basin 1K alove the climatological mearfThe upper layer
temperaturen the eastern Gotland Basin dropped6t?°C at the station TFO027{longterm
mean: 5.7°C)At the Fard Deepand in the northern Gotland Basin about 6/€e measureih

the surface layemwhich was about.5K above the climatological meaBelow the thermocline

the water temperature ranged between 5 and 8°C in the wester Baltic. East of the Bornholmgat
the temperature dropped in the core of intermediate winter veadebtCin the Bornholm Basin
and the eastern Gotland Basind t04.0°C in the northern Gotland BasBelow the habcline

the water temperature increasedl varied betweedand nearly 18C. The highest temperatgre
wereobserved in thepper deep wateasf the Bornholm Basi9.4°C) and at the bottom of thaf

the Slupsk Furrow with abou.7°C. These water bodies are a mixture of the warm water that
entered the Baltic with barocline summer inflows d@hd former saline deep waters of the
Bornholm Basin
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Fig.5.14 Distribution of conservative temperature along the talweg of the Baltic Sea from the Kiel bight to the
northernGotland Basin. The figure is based on the iprelary CTD data gathered fro88.05. -
11.05.20%.

In the eastern Gotland Basin the isothermth@upper deep water were tilted towards north,
indicating an ongoing inflow of warm saline water from the Slupsk furibwe temperature
maximum in the eastern Gotland Basin was foundamiwith 733°C. Towards the bottom the
temperature decreased velightly and was constant at BZ in a Pm thick bottom layer of
the Gotland deepThis value was rathepersistentduring the recent month, indicating long
lasting stagnationThe bottom water in th&aré Deepdepicted a similar value 6f.24°C in a
14m thick bottom layer This was also the maximum temperature observed below the cold
intermediate water layer

The salinity distribution in the western Baltic depicted the typical paftarm baroclinic
circulation, with outflowing brackish surface waterdahigh saline water in the deep layEhe
highest salinity along the thalweg was obserwethe Fehmarn Bel@at station TF014 with a
bottom salinityof 235 gkg?. Towards the Darss Sill the salinity decreased to abéutgkg?.
There veresigns ofa weakoverflow at the Darss Sitbwardsthe Arkona Basinin its center
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(Station TF0113)a patch of dense saline water bottom waterl®i thickness was found
Showing amaximum bottom salinity o185 gkg?. The low temperature of the water boally
4.5°C indicated anorigin of these water mass froaminflow in theearly spring

Although there was a small MBI (1.1Gt saltp Bottom salinity in the Bornholm Basivas
only slightly increasedThe inflow wates could not replace the former bottom water completely
(Fig. 5.15). The Bornholm Basin deep wateonsisted ofa mixture of old deep watewarm
halocline wateand new inflow water. The temperature signature indicates an increasing fraction
of inflow water in the centerof the Bornholm BasinHere the bottom salinity was about
15.8gkg™. The halocline in the Bornholm Basin was found atuati&®m which compares with
the sill depth of the Slupsk SilThus, we foundnly weakoverflow of the Slupsk Sill. Amall
part of the warmhaloclinewaterhas passed th®lupsk Sill and covers theottom layer of the
Slupsk FurrowThere were no signsf overflow atthe eastern outlet of the Slupsk Furrow at the
time of the cruise.
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Fig.5.15 Distribution of Absolute salinity along the talweg of the Baltic Sea from the Kiel bight toattileern
Gotland Basin. The figure is based on the preliminary CTD data gathere®3t6m- 11.05.2025

The deep and bottom layer of the eastern Gotlanadh lsbvered by high saline waters from
inflow seriesof the recent years$n the Gotland Deep bottom salinity of 2kg* was observed.
This is 02 gkg? less than a year agbhe bottom salinityn the Gotland Deelecreasgslowly,
but continuouslyby mixing with the less saline deep water abdmethe Far6 Deep the bottom
salinity was about 12.gkg™.

The halocline in the central Baltic was found at a depth & theeasern Gotland Basin and
atabout65m in thewesternGotland Basir(Landsort Deep)The vertical salinity gradient of the
halocline decreases towards northern end of the transect.

The oxygen distribution along the central transect is showfign5.16. Due to theminor
barotropicinflow in December 202 the western Baltiavas well ventilated.The oxygen rich
inflow waters mixed up with thkalocline andottom wates in the Bornholm Basimand caused
a patchy distribution of oxygenoncentrationThe deeplayerin the Bornholm basidepicted a
highly variable oxygen concentration between 160 andn36l kg* dissolvedoxygen A similar
patchy oxygen distribution was also falim the Slupsk Furrow deep water. Here tatom
oxygen concentrationsngedbetween30 pmol kg? in the western part andD@o 90 umol kg*
near the eastern outlet of the Slupsk Furrow.
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Fig. 5.16 Distribution of oxygen concentration along the talweglef Baltic Sea from the Kiel bight to the

northernGotland Basin. The figure is based on the iprelary CTD data gathered fro®3.05. -
11.05.2025

Thefront of eastward travelinghflow water has reachatierim of theeasterriGotland Basin.
The highest bottom water oxygen concentrations were found in the southern Gotland Basin at
station TF0258 with 15amol kg?!. In theeastern Gotland Basian extremely sharp oxycline
was observed that coincided with the upper halochkghin about ten meters the conditions
changed from saturated upper layer to anoxic conditions below the upper halocline. At station
Gotland Deep (TF0271) oxygen was exhaudielbw 70m depth.Free hydrogen sulfide was
detected indeepemwater samples. In éFardé Deep and the northern Gotland Basin the anoxic
waters starélsoat theupperhalocline at abouhe samealepthas in the Gotland Deep

The surface layer of the Baltic is well ventilated, due to wind induced deep mixing during the
winter and springseason

The chlorophyHla fluorescence along the transeetsrelativelylow. In the western Baltic the
Chlorophyllta maximum was found at thmttom of the halocline. This indicated the end of the
spring bloom when the nutrients were exhausted in the surface(kageb.17). Chlorophylla
fluorescencalecreaed along the thalweg towards the northern Gotland Basin.
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Fig. 5.17 Distribution of ChlorophyHa fluorescence along the talweg of the Baltic Sea from the Kiel bight to

the northernGotland Basin. The figure is based on theipriglary CTD data gathered fro08.05. -
11.05.2025
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The turbidity distribution in the Fehmarn IBand Darss Sill area is confined to the pattern of
high saline water. High turbidity values indicate the inflow water. This continued to the east
where high turbidity indicated the spreading of inflow water along the bottom dbltipsk
Furrow and furtter into thesouthernGotlandBasin. In the in the central Baltic the patterns of
high turbidity were foundelow the haloclinet locations of interfaces between oxic, suboxic
and anoxic waters. These turbidity patches indicate the depth level of thelireeltetweer80
and ¥0m. (Fig. 5.18).

0 Frrrrel
AN 48
Fehmarn Darss & T 4.4
501Beit Sill Arkona < B 4
Basin n g ,0 . 36
'E 100 Slupsk SREE BNV LB 32
= Basin Furrow [ L G e® 2.8
g I R AR A 2.4
& 150 SEIETRE N BTN
[ |\
\\f @ ‘ -“h \m I J 1.6
200 East: l\"‘" | | Fars Northe;'n— 12
Gotland | | 10/ DeeP  Gotland| {08
0 ; N/ Basin 04
Turbidity [ntu] Basin A
250 1 | I I 1 1 1 I 1 1
0 50 100 150 200 250 300 350 400 450 500 550

Distance [n.m.]

Fig. 5.18 Distribution of turbidity along the talweg of the Baltic Sea from the Kiel bight taxthithernGotland
Basin. The figure is basl on the préhinary CTD data gathered frof8.05. - 11.05.2025

Fig. 5.19 depicts the vertical profiles of temperature, salinity and oxygen concentration at the
four main stations in the central Baltic. The surface water tempeiatreasedrom 6°C in the
easten Gotland basirand Far6é Deepo 7.2°C in the western Gotland BasihandsortDeey).

This difference was caused by the temporal delay of two weeks between the observations in the
eastern and western Gotland Badihe depth of the thermocline varied between 25 and 45m.
The core of the winter watdayer was found between 55 and 60m depth @Y).extreme
thermohaline gradient was established at the bottom of the mixed layer at the Gotlarmh@deep
the Karls6 DeepThis was caused bwind driven mixingin the upper layefThe surfacelayerat

the Faré Deemndthe LandsorDeepdepicted a significant vertical gradient. Here the suriace
covered byslightly lesssalinewater. The vertical gradients in the haloclireyér varied strongly
between the four statisnB). The weakest vertical Gradient was foundkarlsé Deep.The
highest salinity gradient was observed at the Gotland Dédepcurrent hydrographic conditions

in the deep water of the central Bakvere estblished in the course afioderatanflow events
during the recent years. Howevance 2017 no fresh saline water has reached the deepafater
the eastern Gotland Basihhe bottomtemperatures and salinities at all stations are considerably
higher thanaverage(C). Recent inflows haw only reached the halocline layer down to 150m
depth, indicated by the higher variabildftemperatur@and oxygen e.g. at the Gotland d€Bp.

The oxycline was fountbetween 6m at Gotland deejand 80m depthin the western Gotland
basin (Landsort Deep and Karlsd Deephe deepwater layerin the central Balticis
characterized by the loHdgsting stagnatioand euxinic conditionE).
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Fig. 5.19 Vertical profies of temperature, salinity and oxygen concentration (CTD data) at the main stations in
the central Baltic. Gotland Deep TF0271 (bluedtoFDeep TF0286 (cyan), Landsort Deep TF0284
(green), and Karlsdé Deep TF0245 (red).

The different water masses observed during the cruise can be clearly identified using its
temperature, salinity and oxygen signatiiig. 5.20 gives an overview about tlifferent water
masses in two state diagrams. The following water bodies were identified and depicted in the
figure:

A - Western Baltic surface water F - Slupsk Furrow bottom water
B 1 Fehmarn Belt bottom water G - EGB halocline water

C - Central Baltc surface water H - EGB deep water

D - Bornholm Basin bottom water | - EGB bottom water

E - Bornholm Basin halocline water

The waters of the December 20iaflow cannot be clearly distinguishédm ambient water
bodiessince they were mixed up with tfermer deep water of the Bornholm Basin. However,
the Bornholm Basirbottom water(D) and the Slupsk Furrow bottom water (@@picted a
relatively high fraction of saline watdrom the Decembe2024 MBI (D). The water mass with
highest density was found at the bottom of the Fehmarn (Bglt The highest temperature
change was found in the surface water from the western Baltic (A) towards the central Baltic (C).
The stagnant deep and bottom waters inghstern Gotland Basin were aligned as a straight
mixing line with almost no fluctuationgn the TSdiagram(G, H, 1), indicating long lasting
stable conditions.
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Fig. 5.20 TS-diagram (left) and O-diagram (ight) of the Baltic transect. The capital letters indicate the
different water masses (see text).

55 Southern Gotland Basin Transect

At the southern rim of the Eastern Gotland Basin (compaye3.1) a zonalCTD transect was
performedduring the night fron8™ to 9" May, to obtain information about the hydrographic
conditions at the entrance of the Eastern Gotland Basin. The surfamdayat of about 30 to
35m thickness depicted a temperature of 6 and 7°C. The development of the seasonal
thermocline was forced by the unusual warm sprigjow thethermoclinethe winter water
core temperature was close t6°€, which is also well abge the long term meaithe halocline
was found at 70m deptBeparang the intermediate winter from thvearm and saltyleep water,
that depicted a temperature and salinity7&C and 10 to 15 gkg?, respectively Fig. 5.21).

At the eastern rim of the transect wesagns of intrusionsvere indicated by a warm water plume
of 7.5°C at 130m depth. This water originated from smaildows eventf saline water from
the North Sea during the previous summer and aut#iang the entire section only weak
horizontal gradient were observed.
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Fig.5.21 Temperature and salinity distribution along the zonal transect atotitbesn rim of the Eastern
Gotland Basin (aBsed on preliminary CTD data, 08.05. to 09.05.2025

The patterns of the oxygectoncentratiorwas dominated by the position of the halocline that
hampers the diapycnal mixinghe surface layer isvell saturated due to the phytoplankton
spring bloomand the exchange with the atmosphekiso, the winter water layewas well
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ventilated At the haloclie at about Gm depth the oxygen concentration dropped rapidly to
values below 1mol kg at 100m. The deep water was anoxic below 110m dépily. at the
eastern rim of the basin the oxygen concentratvas above zero at this depth, indicating the
inflow of a new water bodylhe ChlorophyHa fluorescence values in the surface layer wtlie
high, indicating that the spring bloons well developed A second layer ofenhanced
Chlorophylta fluorescence was found dirlgcbelow the halocline (80 to 100mepith). This
indicates the accumulation sihkingbiomass from the spring bloorhig. 5.22).
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Fig. 5.22 Dissolved oxygen and Chlorophdl fluorescence distribution along the zonal transect at the southern
rim of the Eastern Gotland Baginased on preliminary CTD data, 08.05. to 09.05.2025

5.6 Gotland ScanFish Transect

Part of IOWs long term observation prograare also highresolution measurements of the
hydrography in the Gotland Basin. ThusSaanFish transect ag performedin the eastern
Gotland basin crossing the Klintsbank and the GotlBeep. Tls meridional cross section
providad a spatially higkresolution distribution of hydrographarametersThese data will be
not discussed in detail here, but thain parameterare depicted irrig. 5.23 and Fig. 5.24 to
illustrate the high variability on scales, smaller than the usual CTD grid distdriego 10
nautical miles.
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Fig. 5.23 Temperature (left) and salinitydistribution (right) along the ScanFish transect across the eastern
Gotland basinperformed on 09./10.05.2025

As expectedthe highest temperature variability was found in the surface lay#r,warm
waters in the shallow coastal areas and lower surface temperatures in the central ligasin.
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thermocline at the bottom of the mixed layer depicted numerous vertical displasemieich

hint to a hgh activity of mesoscale processes in the surface |ayez.halocline showed a dome

like structure caused by a basin scale cyclonal eddy. The same structure is seen in the
distribution of dissolved oxygen and the shape of the oxyclihe chlorophylla distribution
depicted highest concentrations in the surface layer with a slightly decreasing trend from west to
east. Near the halocline the density gradient leactmmulation okinking organic material the
showed an enhancéthlorophyll-a fluorescence
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Fig. 5.24 Distribution of dissolved oxygen (left) andhlorophylta fluorescencdright) along the ScanFish
transectcross the eastern Gotland bagierformed on 0910.05.2025

57 Gulf of Bothnia

One of the major aims of EMEB5 cruise was the extensioof the longterm observation
program to the Gulf of Bothnia.hE Baltic thalweg transect, that usually ends in the northern
Gotland Basinwas prolonged to the northerronian Bay About 50additionalCTD stations
were performed ithe Gulf of Bothnia. The observations were carried out between3thart
the 17" May. Here the CTD data along the transect are briefly discussed. Due to their location in
higher latitude ad the long distance to the western Baltic temperature and salinity are
significantly lower than in the Baltic proper. The surface temperature in the Bothniaan§ed
betweerd to 5.5C andbetween 3.5 and.3°C in the Bothnian BayHg. 5.25). In the latter the
surface temperature was well below the temperature of maximum density. Thus, in contrast to
the Bothnian Sedhe warming of the surface layer cause vertical convectiorvantlation of
the deeper layers in the Bothnian Bajowever, due to the higher bottom salinity the bottom
layer was not reached by this process. In the Bothnian Sea the seasonal warming has established
a seasonal thermocline at about 20 to 30m depth#rapered the deep mixing and supported a
fast warming of the surface layer.

In the Bothnian Sea a pronounced winter water layer was found between 40 and 80m depth
with core temperatures of about 2.5 to 3.0°C. The depth of the winter water core intr@ased
north to south. The deepest parts of the Bothnian Sea were covered by warmer (4°C) and saltier
water. The general stratification in the Bothnian Sea depicts large similarities to that of the Baltic
Propper. The salinity distribution showed in bothsiba the typical patterns of estuarine
circulation.
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Fig. 5.25 Temperature and salinity distribution along thalwegtransectfrom the Aland Deep to the Bothnian
Bay (based on preliminary CTD data3.05. and Z.05.20%).

The deep water in the basins is formed by the surface water sbtti@vardadjacent basin
with higher salinity. Due to the short distaneesl traveling timesthe ventilation of deep water
in the Bothnian Sea and Bothnian Bayuite effective compared to the Gotland Basin. Even in
the deepest parts with 200m water depth and more the oxygen concentration ex@&eded 2
umol kgt. Surface oxygen concentrations were found well above #06l kg (Fig. 5.26).
However, comparisons with long term time series hint to a decreasing trend of bottom water
oxygen concentrations in the Bothnian S&he distribution of Chlorophyla fluoregence
indicates the onset of spring bloom. The highest values were observed in the shallowtaeeas of
Aland Sea and the Kwk, which depictd also the highest surface temperatures asttanger
thermal stratification.
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Fig. 5.26 Dissolved oxygen and Chlorophadl fluorescence distribution along thigalweg transectfrom the
Aland Deep to the Bothnian Bdlased on preliminary CTD datd3.05. and 17.05.2025

5.8 Microstructure Observations (Aland Deep Transect)

The hydrographic conditions in the Aland Deep at the transition from the Baltic Proper to the
Gulf of Bothnia were investigated with a microstructure profiler (MSS). A high resolution
transect across the southern Aland Basas performed on 12May. It consists of 70 profiles

that cover the entire depth range from the surface to the sedediland Basin is the first
oxygenated Basin north of the anoxic areas of the central Baltic. The deep water in the Aland
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Sea is forred from the surface water in the Baltic Propper. Our observations depicted
decreasing oxygen concentration towards the deep wktgr %.27). The lowest oxygen
concentrations were found in the center of the transect. At the rim of the Basin the eddy viscosity
was enhanced. This indicated an enhanced diapycnal mixing at the rims. This mixing caused a
downward oxygen transport that supportezbddy the higher oxygen concentration at the basin
rim.

Fig. 5.27 Oxygen distribution and patterns of eddy diffusivity along the microstructure transect across the
southern Aland Sea.

5.9 Long-Term Investigations of CHs, N20 and COz Distribution

Sampling for simultaneous GHN2O and CQ observation was carried out in frame of an
extension to the lonterm data collection program at the four central stations of the Arkona
Basin, the Bornholm Basin, the Eastern Gotland Basin anBati&Deep. The sampled stations

are indicated imable7.1wi t h t he abbreviation ATGO. One ¢
at station TF0271 for the lortgrm data collection of CT, AT, and pH.

These samples were fixed with 500 pL saturated kg@lution to prevent microbiological
activity and stored dark.

5.10 Long-Term Observation of theMicrobiological Habitat of the Redoxcline

Insights into the changes of the microbial food web of the redoxcline is obtained by vertical high
resolution sampling of the redoxcline at Gotland Deep (TF0271) . andsort Deep (TF0284)
stations on each monitoring cruise. Therefore, in the redoxcline as well as 6 depths above and
below, respectively, in depth intervals of 2 m, samples were taken by CTD/water sampling
bottles and prepared for microbiological anay$FISH and DNA) and determination of
pigments. The responsible scientist at IOW is Prof. Dr. Klaus Jurgens.

5.11 Plankton Sampling

Plankton samplingvasperformed by means of a rosette sampler (combined with CTD) as well
as with small phytoplankton reefPLA, APNET) 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. The analysis of these samples will be performed after the cruise. Thus, no preliminary










































