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In the summer of 2006 the Russian State Hydrometeorological University (RSHU)
organized and convened yet another research cruise in the framework of the International
«Baltic Floating University» (BFU) project. Besides the cruise, the project activity also
involved cultural and educational programs in St. Petersburg and the city of Kaliningrad. For
the first time the BFU research was conducted onboard the Kaliningrad-based research vessel
Professor Shtockman, which belongs to the P.P. Shirshov Institute of Oceanology of the
Russian Academy of Science (IORAS).. Participants were professors and researchers from the
RSHU Faculty of Oceanology; specialists from IORAS; the State-owned company
SEVMORGEO; Zoological Institute of the Russian Academy of Science;, Moscow-based
Vernadsky Geological Museum and Moscow State University, as well as undergraduate and
postgraduate students from the RSHU Faculty of Oceanology other universities of Russia,
Ukraine, Spain, Portugal and Guinea –Bissau. The list of participants includes 21 names (see
Appendix 1), half of them were students.

Objectives
Complex research in the Baltic Proper, the Gulf of Finland and on the Kaliningrad Shelf
was held from July, 11 to July 27, 2006 in the framework of co-operation between RSHU and
IORAS aiming at reaching the objectives of the Federal Programme the “Research of the World
Ocean nature” sub-programme Training, Education and Mutual Assistance (TEMA) Program of
IOC (of UNESCO); the RSHU contract with SEVMORGEO and some other programmes of the
Russian Academy of Science and the Ministry of Education and Science of the Russian
Federation.
The main research direction involved the assessment of conditions of the marine
environment and biological communities, and the detection of environmentally vulnerable water
areas. The cruise also provided new data for oceanographic databanks. This was done by
transmitting data in real time to the RSHU website (www.rshu.ru).

The research undertaken included:
•

collection and analysis of hydrophysical, hydrochemical and hydrobiological data,
including the species composition and biomass of phytoplankton and benthos and the
content of chlorophyll-a in the areas under study; as well as studies of:

•

spatial variability of the hydrophysical characteristics on oceanographic stations and at
the HELCOM monitoring stations;

•

conditions of the formation of the water vertical stratification;

•

spatial variability of the major hydrochemical characteristics such as the content of
dissolved oxygen, the hydrogen ion exponent, alkalinity, labile organic matter, and the
content of hydrogen sulfide in deep-sea areas;

•

state of the near-bottom water pollution by dissolved oil products;

•

geochemical structure of bottom sediments, the near-bottom oxidation-reduction
conditions and hydrochemistry of the near-bottom waters in various parts of the Baltic
Sea;

•

sub-satellite experiments aimed at determining the calibration factors for the
decipherment of satellite images;

•

collection of data for the Federal Geological Environment Monitoring Network and
specifically in view of the regional complex assessment of the current state of the
environment of the Baltic Sea, including the Kaliningrad Shelf.
The education and training tasks of the expedition included:

•

lectures and seminars on specific issues with the use of video and DVD materials (in
English);

•

training students in acquiring research skills at sea and in data preprocessing;

•

scientific guidance in the preparation by the students of presentations of the cruise
preliminary results;

•

international mid-cruise seminar took place at the Leibniz Institute for the Baltic Sea
Research (Warnemünde, Germany) on 17 July.

Beginning the cruise
The first group of the cruise participants arrived in Kaliningrad on July 6, 2006 delivering
to the vessel all research equipment required. Preparation of the laboratories for field research
began. During their free time the students were able to see the beauties and monuments of
Kaliningrad, admire the renovated and embellished Victory Square in the centre of the city and
the newly built magnificent Church of the Christ the Savior, visit Russia’s only Amber Museum
(whose collection features one of the largest amber pieces weighing over 4 kg), as well as the
historically famous Cathedral (the symbol of Kaliningrad), which is situated in the heart of the
city on the Kneiphof island. Two rooms in the Cathedral Museum are devoted to the life of
the great idealist philosopher Immanuel Kant (1724-1804) - the city’s most famous former
resident, whose tomb lies beside the Cathedral walls.

Figure 1 A group of international students in Kaliningrad near monument of
Duke Albrecht founded Koenigsberg University - Albertina in 1544.

The cruise started from Kaliningrad on the hot summer day of July 11, 2006. Poland was
the first country to be visited. During the stay in the Gdynia harbor the vessel was visited by
two research officers from the local Meteorological Institute, Magdalena Kaminska and her
colleague. The guests were shown the laboratories and the equipment. They also had a talk with
the students, displayed a considerable interest in the student- and postgraduate-assisted research
programme, discussed with the chief of the expedition T.R. Eremina the possibilities of the

enlargement of mutual cooperation and expressed their desire to take part in the future BFU
cruises. The students were shown round the city of Gdynia.
On July, 12 the RV “Prof. Shtockman” left Gdynia for the planned research area on the
Kaliningrad Shelf.

At sea
Divided into five groups (on geology, chemistry, hydrology, biology, meteorology and data
processing), the students worked in laboratories, attended seminars, participated in discussions of
the preliminary results of the expedition. The students were also given lectures by Prof.
Alexander Rybalko on sedimentation processes in the Baltic Sea and by Dr. Alexander Averkiev
about the causes, mechanisms and forecasting of marine floods. Dr. Mikhail Shilin conducted for
the students a course on “The Baltic Sea Environment” within the framework of the International
Baltic University Programme (its Secretariat is based at Uppsala University, Sweden). Then the
students passed successfully a written exam on the course and, on the completion of the
expedition, received Diplomas of the International Baltic University Programme. The
international students also attended the Russian language classes.
From July, 12 till July, 15 researches were conducted in the Bornholm Basin and the
Arkona Basin, Baltic Sea. At the first stage 26 stations were made, mostly in the deep Bornholm
Basin, involving the monitoring of the World War II chemical weapon disposal sites. On the
completion of this work the vessel headed for the port of Warnemünde, Germany.

BFU Mid-Cruise seminar
On July, 17 during the stay in Warnemünde, a seminar was held in the premises of the Leibniz
Institute for the Baltic Sea Research (IBSR). At the seminar the students, as well as the RSHU
specialists presented their research results. Dr Barbara Hentzsch (responsible for public relations
and science management at the Institute) told the guests about the institute and its major
scientific activities. Dr. Hans Burchart gave a lecture on some results of his studies by means of
mathematical and laboratory modeling regarding the presence of the North Sea water emissions
in the Baltic Sea and their further dissemination. The mechanism of the dissemination of the
North Sea waters into the Baltic Sea was demonstrated with the use of a model of the bottom
contour along the axis of the Sea filled with water of varying density. This helped to demonstrate
vividly how the water from the North Sea reaches the Baltic Sea and fills its deep-sea basins.
This lecture, accompanied by the modeling experiments, highly interested the students who
asked Dr. Hans Burchart many questions. The lecture was very instructive for the students since

it demonstrated vividly one of the most important mechanisms of the formation of the structure
of the Baltic Sea water masses. In total, nine presentations were made at the seminar (see the
programme in Appendix 2).

The visit of the BFU team to Warnemünde raised vivid interest of the mass media. Anna
Neuzling, a journalist for the Baltic Newspaper, met with the members of the team and published
her article with the interview the following day (Appendix 3). In this article entitled «The
University Floats Homebound» she wrote briefly about the RSHU-led Baltic Floating University
Programme, the research cruise of the students from Russia, France, Portugal, Spain and GuineaBissau onboard the R/V Professor Shtockman and about the scientific seminar that was held in
IBSR.
Dr Barbara Henzsch and the cruise Chief Scientist Dr T. Eremina talked, in a comparative
manner, about the IBSR and RSHU summer field research programmes. The BFU students E.
Kochetkova, Laginha Pereira da Silva and Raquel Lopez spoke about their impressions from the
first part of the cruise and stressed full mutual understanding that exist on board among the
participants. The author of the article made positive assessment of the potential for sea research
in the Baltic region referring to the development of the oil sector and the seaside tourism in the
Baltic States and primarily in Russia. This interview with the BFU lecturers and students allowed
making comparative analysis of the problems in the coastal zones of East Germany and
Leningrad region, Russian Federation, respectively.
The students visited the city of Rostock with its famous university and could fully admire
the old German architecture.
After the three-day stay in one of Germany’s best resort cities the Shtockman sailed off to
conduct further research in the central part of the Baltic Sea and in the Gulf of Finland.
The weather favored the cruise and on July, 27 with all research and educational tasks
fulfilled, the Shtockman reached St. Petersburg, and the cruise successfully terminated.

Research results
Total duration of the cruise was 17 days. Position of oceanographic stations is shown on
Figure 2. A total of 96 complex oceanographic stations were taken during the time of the field
work. Below are the main scientific results followed by conclusions.
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Figure 2. Oceanographic stations made in July 2006

Figure 3. As the means to obtain hydrophysical data (T,S,P)

applied

technique in

operation CTD MARK III Rosetta - Niskin Sampling Bottles was used, helping to conduct the
observation of temperature and salinity, along with taking samples for hydrochemical analysis
(students and scientists working with the CTD probe)

Hydrology
Water masses

Fields of temperature and salinity in the southern Baltic Sea in July 2006 were insignificantly
different from the mean long-term conditions. The elements of the two-ply thermal structure of
the Baltic Sea were expressed fairly well. The main difference from the mean conditions
observed was that the temperature of the upper layer was 3-4°С higher than its mean long-term
value. This is a clear consequence of hot ten-day period at the end of June and the beginning of
July over the central Europe, Kaliningrad region and southern Baltic Sea.
A distinctive feature of vertical temperature profiles in this part of the Sea is their irregularity at
depths of 45 to 80 m, as observed in previous years. This irregularity is a consequence of
intrusions of small volumes of the North Sea waters, which occur constantly and do not
influence the thermohaline structure of more remote areas of the Baltic Sea, unlike major inflows
back in 2003.
The salinity distribution on the same profiles makes it clear to observe the North Sea
waters inflow into the Arkon deep, and further spreading of transforming waters along water
deeps with overflow over the sills. At the same time, the layer homogenous by salinity (8 ‰)
rises up from the depth of 65 м in the vicinity of st. BCSIII10 till 25 m at the st.BY1.
Accordingly, the halocline rises up westwards. Decrease of the CT thickness marked at the
temperature profile and the rise-up of CIL (“winter waters”) corresponds to the rise-up of the
halocline moving from the Slupsk Furrow to the Arkon deep. Relatively high values of salinity
in near-bottom layers of the Arkon (19-20‰) and Bornholm (16‰) deeps witness of inflows of
low (type I) and medium (type II) intensity, according to the Grasshoff classification, which
occurred in 2006. The probability of medium intensity inflows is also confirmed by the fact that
intrusions on temperature profiles are observed up to the depths of 80-85m, i.е. the North Sea
waters penetrate almost until the bottom of the Bornholm deep. Inflows of low intensity (type I)
form mixed waters with relatively lower density “slide” on more dense layers lying below, not
penetrating deeper than 50-55 m.
In general thermohaline structure of waters in the central Baltic Sea in July 2006
corresponds to the climatic average.

Hydrohemistry
On the axial section through the Bornholm and Arkon deeps in the southern Baltic Sea the
vertical structure is characterized by the presence of subsurface dissolved oxygen maximum

(with concentrations up to 8.5 ml/l) in the field deposition of thermocline in the Arkon basin
and increase of dissolved oxygen content in CIL, borders of which are clearly observed from st.
BY8 to st. BY4 and diffused, as previously stated, in the Arkon basin. Oxygen deficiency and
its full substitution by hydrogen sulfide were marked in the Bornholm deep at depths of 80 m
and lower.
Surface water layers are poor in phosphates and nitrates all along the section as a result of
their consummation by phytoplankton. At several stations - BY7, BH12 and BH13 – phosphates
were completely consumed in the photic layer, the absence of nitrites was marked basically in
the whole water mass from the southeast area of the Gotland basin to the Slupsk Sill. Low nitrate
concentrations were fixed in the same area, namely in the surface-to-halocline layer. Phosphate
concentrations maxima and nitrate minima are conditional on the shift of oxidation-reduction
conditions at the bottom and the release of phosphates from bottom sediments connected with it
and restoration nitrates to molecular Nitrogen. It is remarkable that the regime of biogenic
elements in the Bornholm basin is influenced by complex hydrodynamic conditions emerging
as a result of the water inflow from the shallow Arkon basin, and also a mixing of waters of
different chemical compositions that makes a complex picture of hydrochemical features
vertical distribution.

Figure 4. Students Manuela Ramos (Spain) and Barri Ica with
(Guinea-Bissau) with Dr. Tatjana Eremina making oxygen fixation in
water samples

The observations conducted on the axial section of the Baltic Sea in 2006 let us to obtain
data on spatial distribution of main hydrochemical features of sea waters composition and
properties.
Vertical water structure аt the central Baltic section was typical for the summer season.
According to the dissolved oxygen content variability it is possible to determine 3 layers: upper
quasihomogenous, intermediate and near-bottom. The upper water layer (0-20 meters) is
saturated with oxygen by 100%-107%. In the intermediate layer (20-60 meters) of the central
Baltic an oxygen maximum is observed, which is characterized by water saturation by over 80%.
Down from 50 meters a sharp oxygen concentration reduction occurs. Starting from 80
meters oxygen is nearly absent, and features of hydrogen sulfide presence in water appear.
Comparing to observations made in 2005 there has been
expansion area with anaerobic conditions in the nearbottom layers of the Baltic Sea. Vertical distribution of
phosphates

is

characterized

by

their

growth

in

concentration in thermocline and their accumulation in
the near-bottom layers all along the section. As for the
distribution of nitrates, their maximal concentrations
prevail in the layer 75-100 m of the Gotland basin, below
that a decrease in concentrations in oxygen deficiency
layer till the minimal values in anaerobic environment of
the near-bottom layers of the Gotland deep occur. Nitrites
concentration in the whole layer from the surface to the
bottom corresponds to minimal summer values.
Figure 5. Marta Castillo Sancho (Spain) in the chemical laboratory.
Significant gradient of vertical nitrites distribution is not observed. In the western Gulf of
Finland the pattern of hydrochemical features vertical distribution stays similar to that observed
on HELCOM section in the central and northern Baltic Sea. In the eastern part of the Gulf,
moving onwards to shallow areas, fresh water discharge from the Neva starts influencing the
distribution, which is clearly observed by alkalinity values that increases westwards, nitrite and
nitrate concentrations that tend to decrease westwards, and by higher phosphate concentrations in
surface waters.

Hydrobiology
The majority of the visited Baltic Sea areas are characterized by low values of plankton primary
production. The areas with high productivity, where photosynthesis speed reaches optimal

conditions (Aopt.) was 0,2-0,3 g С/m3 per day, were situated on the shallow Kaliningrad polygon
and in the eastern part of the Gulf of Finland. In the open sea Aopt , as a rule, did not exceed 0,1
g С/m3 per day. The only exception is a local part in the vicinity of the Bornholm deep (stations
BY4 и BY5), where Aopt reached up to 0,3-0,4 g С/m3 per day. In the Gulf of Finland a tendency
for the photosynthesis speed to increase eastwards was observed, which is mostly expressed at
the apex of the Gulf. The maximal Aopt value (2,15 g С/m2 per day) was registered in the
Bornholm basin at st. BY4. Relatively high primary production values (around 1gг С/м2 per day)
were also observed in the eastern Gulf of Finland and on station. of the Kaliningrad polygon.
Other areas of the Gulf of Finland, except for st. BY 11, are characterized by low values (0.2-0.7
g С/m2 per day). The obtained primary production values basically coincide with those obtained
by us in 2005.
Macrozoobenthos was very poor or was totally absent on the most part of the examined
water areas. Dense benthic animal settlements were marked only on poorly silt soils (sands, FeMn concretions), situated mostly in shallow areas (Kaliningrad polygon and eastern part of the
Gulf of Finland). In the Gulf of Finland’s areas of rich benthic fauna a noticeable role in benthos
is played by alien species, introduced during the last decade or so.

Geoecology
The

results

of

geoecological

research made it possible to state that
general

ecological

deterioration

is

observed in the examined areas in
2006, which is connected, in the first
place, to oxygen deficiency in nearbottom water layer.
It is especially noticeable on the
example of the Gulf of Finland. As the
result, not only did the areas with
anaerobic conditions go up in size, but
also the negative redox-potential value
increased.
The network of observation on
the Kaliningrad shelf in the vicinity of
Figure 6. Prof. A. Rybalko (Russia) and Barri Ica
(Guinea-Bissau) working with the Niemisto piston corer

the Kravtsovskoe oilfield was significantly expanded. Preliminary data show that the geological
environment is relatively slightly exposed to alterations influenced by technogenic factors. The
main negative factor is navigation, and this fact is confirmed by parameters measured near the
port of Zelenogradsk. The absence of natural aeration in the Bornholm deposit site may lead to
water quality deterioration as a result of the infiltration of toxic substances from bottom
sediments. In the eastern Gulf of Finland near to the Neva estuary a general deterioration of the
environmental situation is observed, which is indirectly confirmed by reduction of Eh values.
After the cruise:
Post cruise cultural-scientific program in St. Petersburg
On the completion of the research cruise the work with the students still continued. The
RSHU organized for the students a number of lectures, as well as visits to several of St.
Petersburg’s Research Institutes where the students met with ecologists, oceanographers and
other specialists.

The students could also enjoy a cultural program and tours round St.

Petersburg and its suburbs with active participation of the RSHU undergraduate and postgraduate students. The list of post-cruise activities is given in Appendix 4.
Conclusions
Unlike standard shipboard training operations, BFU seeks to achieve more effective training of
students and young researchers through their participation in multi-disciplinary research
programs. The Baltic Floating University has been established to train young generation of
researchers in collecting and analyzing hydro-meteorological and environmental data and in
view of promoting regional and inter-regional cooperation between universities that teach marine
science and integrated coastal management. Within BFU, close collaboration has been
established with a number of universities in Europe that regularly send their students to the BFU
cruises. These are universities of Aveiro (Portugal), Cadiz (Spain), Rostock (Germany) (like was
the case in 2006), Plymouth (United Kingdom), Uppsala (Sweden), Riga (Latvia), Klaipeda
(Lithuania). Many other universities, in particular from countries of the Baltic Region, share with
the BFU students their knowledge and experiences during mid-cruise workshops like was the
case in Warnemunde. Among them are universities and research centres of Gdansk (Poland),
Stockholm (Sweden), Helsinki (Finland). Students from countries of Africa and Asia who come
to RSHU to be trained in hydro-meteorology also participate in the BFU cruises. The BFU-2006
cruise has contributed to the research and capacity building objectives in marine and
environmental sciences established by UNESCO/IOC, HELCOM and other international and
national programs.

Appendix 1.
List of participants in the BFU-2006 cruise

Name

Country

Institution

1
2

Aleksandrova Lidia
Averkiev Alexander

Russia
Russia

RSHU
RSHU

3

Barri Iça

GuineaBissau

4

Castillo
Marta

5

Eremina Tatyana

6

Fanguero
Manuela

7
8

Fedorova Natalia
Gustoev Dmitry

Russia
Russia

Sevmorgeo
RSHU

Dr, geologist
Dr, hydrologist

9
10

Russia
Russia

RSHU
RSHU

Hydrologist
Student

Spain

University of Cadiz, Spain

Student

Portugal

13

Isaev Alexey
Kochetkova
Ekaterina
Lopez
Gonzalez
Raquel
Laginha Pereira da
Silva Patrícia Isabel
Rybalko Alexander

Russia

University
Portugal
Sevmorgeo

14
15
16

Rusina Larisa
Scherbakov Jury
Sofyina Ekaterina

Russia
Russia
Russia

RSHU
RSHU
RSHU

Dr.Prof.,
geologist
Chemist
Hydrologist
PhD student

17

Strady Emilie

France

(IBSR).

Student

18
19
20

Shilin Mikhail
Tkachenko Nikolay
Vilenkin Sergey

Russia
Russia
Russia

RSHU
RSHU
RSHU

Dr, biologist
PhD student
Data manager

11
12

Sancho Spain

Russia

Ramos Portugal

Position

engineer
Dr, Deputy Head
of the expedition
University of Aveiro, Portugal Student
University of Cadiz, Spain

Student

RSHU

Dr, Head of the
expedition
University of Aveiro, Portugal Student

of

Algarve, Student

Appendix 2.
PROGRAMME
of the mid-cruise BFU seminar
Warnemunde, Rostock, Mecklenburg-Vorpommern,
July 17, 2006

Dr. Barbara Henzsch, Germany
Dr. Hans Burchart, Germany

Dr. Tatyana Eremina, Dr. Mickhal Shilin
RSHU, St. Petersburg.
Dr. Alexander Rybalko, State Company
SEVMORGEO, St. Petersburg.
Katya Kochetkova, RSHU, St. Petersburg.
Patricia Isabel Laginha Pereira da Silva,
Marine and Environmental Science Faculty,
Algarve University, Portugal.
Marta Castillo Sancho, Faculty of Marine and
Environmental Science, University of Cadiz,
Spain
Raquel Lopez Gonzalez, Faculty of Marine and
Environmental Science, University of Cadiz,
Spain
Patricia Isabel Laginha Pereira da Silva,
Marine and Environmental Science Faculty,
Algarve University, Portugal.
Barri Ica, Aveiro University, Portugal
Manuela Fangueiro Ramos, Aveiro University
(Portugal) and Sevilha University (Spain).
Press-conference
Interview for the Baltic Newspaper

Opening ceremony
Greetings from the Institute
Lection and modeling demonstration on the
research of the emission water from the North
Sea to the Baltic Sea
“Baltic Floating University research cruises in
the Baltic Sea”
“Federal monitoring of the Baltic Sea and the
BFU Project”
“Preliminary Results of the Hydrochemical
Investigations of the BFU-2006 Cruise”
“Preliminary Results of the Hydrophysical
Investigations of the BFU-2006 Cruise”
“Organic Contamination in the Gulf of Cadiz,
Spain, in Relation to Shipping”
. “Potential Risk of Tsunami in the Gulf of
Cadiz, Spain”

“Marine and Continental Influence in
Sediments near the Guadiana Estuary (SE of
Algarve, Portugal)”
“Fisheries of Tunas and Tunalike Fishes along
of the Atlantic Coast of Africa”
“Deep Sea Fauna of Anemones (Anthozoa:
Actiniaria) of the Northeast Atlantic Abyssal
Benthos”

Appendix 3.

Appendix 4.

Program & schedule of post-cruise activities (lectures and visits)
organized by RSHU for the BFU students
St.-Petersburg, July, 28 – August, 7 2006

28 July

29 July

30 July

31 July
Monday

Activity and time-table
Registration in the city
Visits and work at the RSHU Computer
Centre
Petergoff Fontains and Palaces,
ecological excursion.
Cultural program: concert at the Jazz
Philharmonic
Sightseeing in the city of St. Petersburg
Cultural Program: Celebration of the
Russian Navy Day. The Naval Parade and
Fireworks on the Neva River
Visit to Geological State Company
SEVMORGEO and lunch for students.
Introduction to the unique collection of
the Geological Museum.
11.30 Lecture 1
12.30-13.30 - lunch
13.30 Lecture 2
Visit and work at the RSHU Computer
Centre

Lections & Responsibility

RSHU students

RSHU students

Prof. Alexander Rybalko,
Dr. Natalia Fedorova
Lecture in the Geological
Museum
1 August
Lecture 1
Tuesday
Dr. Alexander Averkiev
“Floods in St.-Petersburg:
Causes, Mechanisms and
Forecasting”
Lecture 2
Dr. Roman Vankevich
Processing of Collected Data”
2 August
Visit to the Zoological Museum with Dr. Dr.Michail Shilin, lecture and
Wednesday
Michail Shilin, lecture
meeting with scientists from
Meeting with scientists from the
the Zoological Institute of
Zoological Institute of Russian Academy Russian Academy of Science
of Science
3 August
Time 11.30 Lecture 1
Lecture 1
Thursday
Lunch 12.30–13.30
Prof. Alexey Nekrasov
13.30 Lecture 2
“Coastal Upwellings as
Natural Phenomena and Their
Visit and work in the RSHU Computer
Influence on the Ecological
Centre
State of the Coastal Waters”
Lecture 2
Dr.Vitaly Sychev “Satellite
Information for the Coastal
Zone Research”
4 August,
Sightseeing in the city of St. Petersburg
Friday
Hermitage Museum, Russian Museum
5 August –7August Departure of students

Appendix 5.
Acronims

BFU

Baltic Floating University»

HELCOM

Helsinki Commission

IBSR

Institute for the Baltic Sea Research

IOC

International Oceanographic Commission

IORAS

Institute of Oceanology of the Russian Academy of Science

RSHU

Russian State Hydrometeorological University

R/V

Research Vessel

TEMA

Training, Education and Mutual Assistance

