


























conditions. At present, special attention is paid to the 
following topics: Protecting meachanisms against inju­
ring effects of freezing. Uptake of dissolved organic 
nutrients by selected marine species and developmen­
tal stages. Accumulation and release of metabolie com­
pounds by bottom invertebrates during longtime anae­
robiosis and their value for indication of anoxie conditions. 
Improvement of monitoring and the fate of heavy metals 
in marine invertebrates. Physiological and biochemical 
indication of environmental stress induced by abiotic 
factors of the Baltic Sea in connection with waste water 
compounds. 

The working group "Marine ultrastructure research" in­
vestigates metabolie processes and mechanisms of adap­
tation of marine invertebrates. Presently, studies on 
the histology, biology and ecology of the gutless Pogo­
nophora form the focal point of the research. Pogono­
phora are of great phylogenetic and ecological impor­
tance. The worm-like animals satisty their energy demand 
partly by absorbing dissolved organic matter from the 
seawater. In addition, recently discovered bacteria seem 
to contribute to their host's nutrition by supplying their 
own metabolie products. Hopefully, it will be possible to 
answer questions pertinent to the evolutionary processes 
by investigations on these fascinating deep-sea animals. 

Fisheries Biology 

The reseach of this department is directed to the bio­
logy of exploitable aquatic organisms. Especially impor­
ta nt in this context is the question of the productivity of 
fish, bivalves and crustacea in their natural habitat and 
in experiments. The studies are primarily designed to 
enlarge basic knowledge in the two following fields: 

1. Ecological position of fish in their natural environment. 
Interactions between fish and the biological and non­
biological factors of their biotope have to be recog­
nized and scaled. In this context, studies on growth 

• 
Fisheries biological investigations on exploitable fish du ring a 
research cruise (photo: U. Piatkowski) 

and feeding, on abundance, temporal and spatial 
distribution of fish, fluctuations in fish stock and ef­
fects of pollutants present in the water are to be 
carried out. Applying different methods, this ecologi­
cal research is conducted on early life history stages 
of fish, belonging to the plankton community, as weil 
as on adult stocks (photograph). Regionally, work is 
focussed on Baltic and North Sea and on inland 
waters of Schieswig-Hoistein. Furthermore scientists 
and students of this department are engaged in re­
search in tropical and subtropical areas, either within 
the framework of expeditions or projects conducted 
in co-operation with other countries. 

2. Metabolie physiology, productivity and reproductive 
biology of individual aquatic species under control­
led conditions. 
Investigations in this field are performed by means of 
experiments in the laboratory and in open-air tanks. 
Here, short- and long-term measurements on indivi­
duals and groups of animals are conducted. Thus, 
foundations for further development of aquaculture 
can be laid. Results from these studies are also 
helpful in interpreting data collected in natural bio­
topes. 
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The department of fisheries biology co-operates in mani­
fold ways with other departments of the institute as weil 
as with the Federal Research Laboratory for Fisheries, 
the German Scientific Commission for Marine Research, 
different university and state institutes in the Federal 
Republic of Germany; foreign research is contributed 
by scientists and graduate students financed exclusi­
vely with project money. 

Marine Planktology 

Investigations of this department deal with the explora­
tion of the pelagic ecosystem. The main interest lies in 
understanding the flow of energy and matter in this 
system. Therefore, long-term and intensive short-term 
measurements in relation to space and time and va­
rious environmental factors influencing production and 
stock are carried out. 

These measurements are designed to throw light upon 
the formation of organic matter, its transfer via the food 
chain, its transport to the bottom (sedimentation) and its 
remineralization. Additionally, investigations on the na­
ture and composition of detritus (the non-living part of 
suspended particulate matter) are carried out. 

Routine investigations extending back over many years 
make it possible to estimate fluctuations in the stocks of 
plankton in relation to important environmental conditions 
wh ich are brought about by climatic changes and pos­
sibly through the influence of pollutants. 

The main study areas for these problems are the Baltic 
Sea, the North Sea and various regions of the Atlantic. 

The short-term measurements are designed to contri­
bute to our knowledge of the dynamics of fundamental 
processes in the ecosystem. For the clarification of se­
lected aspects, laboratory experiments and tests in en­
closed water bodies (plastic containers) are performed 
in conjunction with open-ocean studies. Together with 
scientists of other departments, studies are carried out 
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Sampling with the multiple opening and closing net on board 
FK "AI kor" (photo: E. Mempel) 

in Jhe framework of the biological monitoring program 
of the Baltic Sea. 

In collaboration with other disciplines in marine sci­
ence, the department is working on a mathematical 
model of a virtually closed ecosystem by combining 
existing theory and available data. This model should 
aid in clarifying structures and biological processes in 
the sea and should be capable of allowing predictions. 



Marine Microbiology 

The department is concerned with bacteria, fungi and 
viruses of the marine biotope and with the role of these 
microorganisms in the life cycle of the sea. The empha­
sis is on ecological studies, but taxonomic, physiologi­
cal and methodological studies are also carried out. 

A research program supported jOintly by all scientists of 
the department deals with the relationship between bac­
terial development and microbiological turnover of sub­
stances in the Baltic. The degradation rates associated 
with bacterial production and seasonal changes of the 
microflora in both water and sediments are studied in 
particular. For this, fluorescence and scanning electron 
microscopy are employed together with micro-radiogra­
phy. 

Extensive studies are also made on the influence of 
waste water and solid waste on bacteria and fungi in 
Kiel Bight and adjacent fjords, and on the role of these 
microorganisms in the natural purification processes. 
Here, particular attention is paid to the survival time of 
waste water bacteria in the brackish water of the Baltic 
and the Eibe estuary under different conditions. Additio­
nal research is concerned with the toxicity of various 

4. Special interdisciplinary research 
projects 

Applied marine research 

In addition to the various investigations with applied 
aspects carried out as part of the fundamental research 
programs in the departments, three topics of applied 
marine research are covered in separate programs sup­
ported by the Federal Ministry of Research and Techno­
logy, the Federal Ministry of Food and Agriculture and 
the Ministry of Food, Agriculture and Forestry of the 
Land Schieswig-Hoistein. They form an essential part of 

components of marine and brackish water microbes, with 
questions of so-called thermopollution and with wood­
destroying fungi in the Baltic fjords. 

In co-operation with the department of fisheries biology, 
a research program on prophylaxis and therapy of fish 
deseases in marine intensive cultures is under way. It 
mainly deals with bacterial pathogens of exploitable fish 
and possibilities of controlling them. 

Benefitting from the institute's position on the Baltic with 
its brackish water, work has al ready been carried out 
for several years on the salt requirements of bacteria 
and fungi from this area, also their capability for adap­
tation to higher and lower salinities. Isolated stocks are 
investigated as to their taxonomy and autecology. 

Further research is devoted to the role that heterotro­
phic microorganisms play in the energy transfer from 
primary producers to consumers in the food chain. 

Furthermore, microbiological and ecological studies are 
conducted in the deeper parts of the Eastern Atlantic, 
the Skagerrak and the Baltic proper. 

A culture collection of sea-water- and brackish water 
bacteria is regularly being extended. 

the general program "Marine Research and Techno­
logy" of the Federal Government. 

In the "marine pollution" program questions concerning 
the introduction of noxious substances, the transport, 
dilution through mixing processes, accumulation in or­
ganisms, transfer through the food chain and break­
down of noxious substances are studied. In this con­
text, special attention is paid to studies on models of 
Kiel Bight. This is a field of close interdisciplinary co-



operation in the center of which is the analytical work 
of the participating chemists. The usually very low con­
centrations and the similarity between anthropogenic and 
natural substances in sea-water demand new, extraor­
dinarily exact analytical techniques. Several topics of 
pollution research are interlocked: Impact of nutrient 
and organically rich waste water input on the microbial 
activity and on the plant and animal communities; oc­
currence of pollutants in fish, crustacea and bivalves 
due to accumulation in the food chain and direct up­
take from water and sediment; impact of pollutants on 
the organisms and their offspring; fate of pollutants in 
the sea as a consequence of physical transport-, mixing­
and sedimentation-processes. 

Several IfM scientists participate actively in governmen­
tal and nongovernmental organizations in planning in­
ternational projects and drawing up guide-lines for the 
prevention of marine pollution. 

In the .,food from the sea" program, emphasis is placed 
on two themes: Mariculture experiments primarily serve 
the artificial propagation of species of marine fish, de­
velopment of methods enhancing growth and cultivation 
and the support of field populations by supplying fry to 
near-coastal biotopes. Besides their strongly applied 
aspects, these studies contribute to a better knowledge 
of the physiological and autecological characteristics of 
the species under study. Furthermore, the institute pro-

5. Teaching 

17 full and associate professors work at the institute. They 
are complemented by 10 assistant professors as weil 
as scientific staff members who contribute to teaching 
whenever necessary. The scope of the courses offered 
by the institute is unsurpassed by any other European 
oceanographic institution. 

Diploma and doctorate theses completed in Oceano­
graphy, Maritime Meteorology, Biological Oceanography 
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vides scientific support for and/or conducts pilot stu­
dies in the field of aquaculture. 

In the .,interaction ocean/atmosphere" program, prob­
lems of energy transfer between atmosphere and the 
ocean are investigated within the scope of large inter­
national projects about marine climate and weather 
forecast. 

Joint research program (JRP) 133 

About 30 staff members of the physical departments of 
the IfM participate in the JRP 133 "Warm water sphere 
of the Atlantic Ocean". The focal points of this JRP are: 
- general circulation in the North Atlantic 
- seasonal fluctuations in the North Arlantic 
- circulation in the East Atlantic and meso-scale pro-

cesses. 

The Atlantic Ocean warm water sphere is decisive in the 
European climate. By means of measurements and nu­
merical modelling, the JRP aims at gaining better insight 
into the general circulation and the heat transport asso­
ciated with it in the North Atlantic. Investigations are 
focussed on the current system near the Midatlantic 
Ridge north of the Azores (North Atlantic Current), the 
recirculation in the area between the Azores and the 
Canaries, the eddy fields in this area and the heat 
storage in the upper 400 m. 

and Fisheries Biology are of special significance to the 
progress in the institute's research. Furthermore, there 
are theses dealing with marine aspects of zoology, bo­
tany and microbiology as weil as dissertations in marine 
chemistry. Topics of these theses pertain to the current 
research of the institute. In 1982, about 150 diploma 
and doctorate candidates, including students and young 
scientists from developing countries, were doing their 
research in the institute. 



The coordinated course and lecture program and classes 
jointly conducted by several departments highlight the 
interdisciplinary nature of oceanography. 

In order to give an example of the versatile course 
program, some classes from different disciplines of the 
institute are listed below. They are repeated in an up­
dated version in a biennial cycle. 

a) Lectures 

Introduction to physical oceanography I + 11 
Physical Oceanography I - IV 
Turbulence of the ocean 
Estuaries and coastal waters 
Circulation and water masses of the subtropical areas 
Methods for measurements of physical oceanography 
Introduction to theoretical oceanography I - IV 
Theory of surface waves I + 11 
Theory of internal waves 
Theory of ocean currents 
Theory of the geostrophical motions I + 11 
Introduction to meteorology I + 11 
Theoretical meteorology I - IV 
Cloud physics 
Statistical and spectral analysis of observation series 
Terrestric and astronomical positioning at sea 
General marine chemistry I + 11 
Selected topics of organic marine chemistry 
Chemistry of side and marginal oceans 
Introduction to marine botany I - 111 
Introduction to marine phytobenthology 
Introduction to marine zoology 
Introductory lecture to the marine zoological laboratory 
course 
Biology of marine invertebrates 
Current problems of marine pollution 
Biology of the tropical ocean 
Introduction to biological oceanography I + 11 
General fisheries biology 
Methods of biological oceanography 
Anatomy, biology, systematics and exploitation of fish 
Development of aquaculture 
Primary production of the plankton 
Ecology of the phytoplankton 

Ecology of the zooplankton 
Microbiology of the ocean I + 11 

b) Seminars, exercises, practical studies, field trips and 
colloquia 

Practical studies in physical oceanography I + 11 
Introduction to practical studies in physical oceanogra­
phy I + 11 
Exercises in physical oceanography I - IV 
Ecercises to introduce to theoretical oceanography 
I-IV 
Oceanographic seminar for advanced students 
Seminar for graduate students in physical oceanography 
Oceanographic-meteorological seminar 
Exercises to introduce to meteorology I + 11 
Exercises in theoretical meteorology I - IV 
Exercises in time series analysis 
Exercises on thermo-dynamics of the atmosphere 
Seminar for graduate students in meteorology 
Seminar in weather analysis and forecast 
Practical studies of meteorological instruments 
Marine chemistry laboratory course I + 11 
Introduction to the marine chemistry laboratory course 
1+11 
Marine chemistry colloquium 
Marine radiochemical course 
Seminar in marine botany and marine zoology 
Seminar in biological oceanography and Fisheries biology 
Exercises on identification of marine animals with field 
trips 
Marine zoological laboratory course 
Marine algae laboratory course 
Laboratory course in aquaculture 
Methods in electron microscopy 
Marine planktological-oceanographical laboratory course 
at sea 
Seminar for graduate students in planktology 
Marine microbiological seminar 
Major laboratory course in biological oceanography I + 11 
Biochemical methods (Iaboratory course) 
Seminar on biology of pOlar oceans 
Oceanographic colloquium 
Advice to graduate students in scientific research 
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6. Central scientific and technical facilities 

Research vessels 

The operational plann ing for "Poseidon", "Alkor" and 
"Sagitta" is carried out by the IfM, for "Littorina" by 
the IfM in conjunction with the University of Kiel. The 
ships "AI kor", "Littorina" and "Sagitta" are run by the 
IfM, "Poseidon" is run by a Bremen shipping-company 
(Reedereigemeinschaft Forschungsschiffahrt GmbH). 

Name Type Year of Length Beam 
Construction (m) (m) 

Poseidon FS 1976 60.80 11 .40 

Alkor FK 1966 30.77 7.60 

Littorina FK 1975 29.82 7.42 

Sagitta FB 1966 11.00 3.00 

The smaller ships are used for research cruises lasting 
from one day up to a few weeks and also for student 
training cruises. "Poseidon" is mainly used for longer 
cruises and for participation in international expedi­
tions. Additionally, research groups of the institute 
frequently participate in cruises with the research vessels 
"Meteor", "Polarstern", "Anton Dohrn", "Walter Herwig" as 
weil as occasionally "Valdivia". 

Draught Displace- Tonnage Speed Range Crew Scien-
(m) ment (t) (GRT) (nm) tists 

3.85 1318 1049.0 12.5 4000 18 12 

2.40 280 236.0 10.0 2400 8 12 

2.80 200 168.0 10.0 2400 5 6 

1.15 14 11 .5 7.8 400 2 8' 

FS : Research vessel FK: Research cutter FB: Research launch ' 1-day cruises 

Library 

At present, the library holds some 43.000 bibliogra­
phical units. It is directly connected to the extern al 
scientific book exchange and co-operates closely with 
the university central library. 

Electron microscopy 

A small electron microscope group has been in exi­
stence since 1965, initially in Hohenbergstraße 2. This 
modest start led to the development of the present 
electron microscope laboratory designed to provide 
the biological departments with the facilities for elec-
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tron microscopic investigations and to famil iarize di­
ploma and doctorate students with this type of research. 
Two electron microscopes are available in the laboratory. 
One of them permits histological investigations to resolu­
tions finer than 10 A. 

Since recently, the Marine Microbiology department is 
equipped with a modern scanning electron miscroscope 
which is open to the other departments as weil. The two 
Reichert microtomes (OM U2 and OM U3) have proven 
successful. 

A well-equipped darkroom completes the laboratory; 
electron microscope photographs can thus be devel­
lopped and enlarged immediately. 



Central isotope laboratory 

The institute has a small well-equipped isotope labo­
ratory for studies employing isotopes. Usually, radio­
active nuclides are used as tracers. In these experi­
ments, fate and distribution of the nuclide as such or as 
part of chemical substances is traced, be it in chemi­
cal analyties, in physiological or in food chain investi­
gations. Concentrations of the elements in question 
can also be determined by neutron activation or X-ray 
fluorescence analysis. This methodology represents an 
attractive research tool for a number of projects in 
various departments. However, difficulties in keeping live 
material limit the application to a certain extent. 

The equipment is robust and designed for operation 
using automatie sampiers for both routine and special 
investigations. Thus, for measurements of alpha-, beta­
and gamma-rays a liquid scintillation spectrometer is 
available as weil as a gamma counting system (each 
for 200 sam pies) and a Planchet changer adaptable 
for measuring all three types of radiation with a 60 
sampie capacity for non-destructive investigations of 
filter papers and other flat sam pies. Complex gamma-ray 
spectra of the type derived from neutron-activation can 
be interpreted on a multi-channel analyzer equipped with 
high resolution coaxial-Ge(Li) detectors. The data are 
computer processed. Locked into the same computer is a 
total reflexion X-ray activator combined with a Silicon­
(Li)-detector and a multi..:channel analyzer. 80th devices 
are equipped with sampie changers. For data processing 
with personal computers and on line a variety of software 
programs is available. 

Computer center 

The computer center provides computer hardware and 
software for analysis of oceanographic-meteorological, 
chemical and biological data. It comprises a small com­
puter with associated peripherals (digitizer, line printer, 
magnetic tape drives, disks, plotter etc.) . The functions 
of the computer can be broadly divided into three parts. 

1. Processing and storing expedition data (calibration, 
correction, analysis, plotting). 

2. As a link to the Kiel University Computer Center on a 
data line for developing and testing programs to be 
used in the scientific analysis of data and running 
theoretical models. 

3. Linked by data line to the large computers at the 
Regional Computer Center Hannover (Cyber 76) and 
the Computer Center Berlin (CRAY 1) for running pro­
grams requiring above average memory and computa­
ti on time (e.g. numerical simulation of circulation pro­
cesses in the seal. 

Aquarium 

The public display aquarium of the Institut für Meeres­
kunde was opened on the 10th May 1972 on the occasion 
of the Olympic exhibition "Man and the Sea". The 33 tanks 
with capacities ranging from 200 to 1.100 litres show 
- in ecological order - about 200 species of fish and 
invertebrate animals from the local lakes and rivers and 
the North Sea and Baltic, the North Atlantic and the 
Mediterranean. By way of contrast, fish and invertebrates 
from the coral seas are presented in a number of tanks. 

Guided tour through the display aquarium (photo: E.Mempel) 
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For the first time in a display aquarium of this size the 
main circulation (North and Baltic Sea water) comprising 
50 and 30 m3 respectively is cleaned almost exclusively 
by albumen skimming with adjustable addition of ozone 
and a built-in algae tank used as aregeneration basin. 

The systems running at 10° C (North Seal and 13° C 
(Baltic Seal are processed once an hour and are topped 
up once a week with about 2 - 10 % of new water. Since 
1982, the water processing is improved by the additional 
use of trickling filters consisting of polyprophylene balls. 
Due to their three-dimensional grid-like structure, these 
balls have a very large surface on which bacteria grow; 
they clean the water by absorbing dissolved substances. 
The water is recharged from a depth of 9 m in the Kiel 
Fjord via a separate container with a capacity of 182 m3, 

equipped with a gravel filter. Attached to the aquarium is a 
seal basin which at present holds 5 common seals. 

Central workshop 

This central service of the institute comprises aprecision 
mechanic's workshop, a locksmith's workshop, a carpen­
ter's workshop, an electro-technical workshop, storage 
facilities for large gear and apressure tank. This facility 
serves for the development and construction of scientific 
gear if it is neither commercially available nor developed 
by the departments themselves, the adjustment of com­
mercially available instruments to the special needs of 
oceanography and testing, maintenance and repair of 
instruments. 

Additionally, technicians working here participate in sci­
entific cruises on research vessels. The central workshop 
also serves as a training facility for precision mechanics. 
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lesting of an instrument in the pressure tank prior to the 
deployment at sea (photo: E. Mempel) 

7. Publication series 

Collected Reprints (started in 1974) 
"Kieler Meeresforschungen" (journal, started in 1937 con­
tinued as occasional special issues since 1976) 
"Berichte aus dem Institut für Meereskunde" (report se­
ries, started in 1937) 
"Jahresberichte" (annual reports, started in 1968). 
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Dipl.-Oz. N. Zangenberg 
Dr. W. Zenk 
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KIELER BUCHT SOUTHWESTERN PART 

1 Meteorologieal station 

Southwestern part 01 Kiel Bight with the area restricted to 
research and with the site 01 continuous in situ registration 01 
maritime meteorological data. 

~ Area restricted to research 
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