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The Master of Science in Marine Ecosystem and Fisheries Sciences shall be set up as a consecutive
and research-oriented degree program. Graduates will have learned the practical and theoretical
methods of the research fields of Biological Oceanography (BO) and Fisheries Science (FS) and
will be able to apply them in laboratory, field and theoretical studies. Students will possess the
ability to develop scientific hypotheses through problem analysis and are able to select
approaches to best test these hypotheses. Graduates will be familiar with the current discourse
on anthropogenic effects on marine ecosystems and, with their professional knowledge, will be
able to contribute to social debates regarding the management and conservation of ocean
ecosystems and living marine resources. Consequently, graduates will be in a position to
excellence in a future scientific career and/or to contribute to assessment and management of
the status of ocean ecosystems.
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Semester 1

Introduction to BO and FS
(-MARSYS 1)

Data Handling and Visualization
(i-MARSYS 3)

Biodiversity of Marine Life
(i-MARSYS 2)

Semester 2

Advanced BO and FS
(i-MARSYS 4)

Data Analysis and Modelling 1
(-MARSYS 5)

Compulsory elective 1
(i-MARSYS 6a) or (i-MARSYS 6b)

Semester 3

Environmental Policy and
Management (i-MARSYS 8)

Data Analysis and Modelling 2
(-MARSYS 9)

Elective

Compulsory elective 2
(I-MARSYS 7a) or (i-MARSYS 7b) or (i-MARSYS 7c)

Semester 4

Master thesis
(i-MARSYS 10)




UH

ai FAKU LTAT
[a 1 Universitit Hamburg FUR MATHEMATIK, INFORMATIK
DER FORSCHUNG | DER LEHRE | DER BILDUNG UND NATURWISSENSCHAFTEN

Introduction to Biological Oceanography and Fisheries Science..............ccccccoveeniacs 2
Biodiversity Of Marine Life.........cooieiriiecc s 3
Data Handling and Visualization ... 4
Advanced Biological Oceanography and Fisheries Science..........c.ccccccvvveieininecne. 5
Data Analysis and Modelling T ..o 6
Marine Ecosystem Dynamics and Management ...........ccooveeiinniccinnecccnen 7
Ecology of liVing Marine reSOUICES .........ccoeiriiriiieiricerec e 8
Ecology of Marine MammalS..........ccooviiiiiniiee et 9
Plankton Ecology and EVOIUTION ........cccoiiiiiiii e 11
Experimental ecology of marine Zooplankton ..., 12
Marine Benthic BIOgEOZIaphy ........ccoooiiiiiiiiie e 13
Environmental Policy and Management ... 14
Data Analysis and Modelling 2.........cccociriiiiiiee e 15
MASTEN TNESIS ... e 16



UH

ai FAKU LTAT
/a1 Universitit Hamburg FUR MATHEMATIK, INFORMATIK
DER FORSCHUNG | DER LEHRE | DER BILDUNG UND NATURWISSENSCHAFTEN
Module title: Introduction to Biological Oceanography and Fisheries Science
Module number / - MARSYS 1
code:
Semester Winter
Applicability, type
of module, and e Compulsory module, advised 1t semester
curricular area
Prer?qu'tes for None
participation:
Modu'le Prof. Dr. Nicole Aberle-Malzahn
coordinator:
Language: English
Intended learning | Students know and understand basic questions, methods and the current state
objectives: of knowledge in the fields of Biological Oceanography and Fisheries Science.
Contents: Regional Oceanography; taxonomic composition, life cycles, distribution and
impact on key groups in phytoplankton, zooplankton, benthos and nekton; key
habitats in shelf seas, the open ocean and the deep sea; production processes
and control structures in marine food webs; latitudinal gradients and
biogeography; life cycles of plankton species; taxonomic groups of commercial
importance and their life cycles; fishing techniques and catch trends of main fish
stocks; introduction to recruitment research; introduction to fish stock
assessment and fisheries management
Course types and e L:Introduction to Biological Oceanography and Fisheries 3 SEM./HRS
forms of Science
instruction: e S:Current Literature in Biological Oceanography and 2 SEM./HRS
Fisheries Science
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Introduction to Biological s 42 40 18
total): Oceanography and Fisheries
Science
e S:Current Literature in 28 32 20
Biological Oceanography and
Fisheries Science
Total Workload 6 70 72 38
Coursework and Formal requirements for examinations:
examinations: Active participation in seminar; presentation
Examinations:
Oral (usually) or written exam (graded; 100%)
Duration: One semester
Module frequency: | Annual
Literature: Charles B. Miller ,Biological Oceanography®; Timothy R. Parsons and Carol M.
Lalli ,Biological Oceanography: An Introduction®; Simon Jennings, Michael J.
Kaiser and John D. Reynolds "Marine Fisheries Ecology“; Michael King ,,Fisheries
Biology, Assessment and Management*



https://www.biologie.uni-hamburg.de/forschung/exp-marine-zooplankton-oekologie/mitarbeiter/aberle-malzahn-nicole.html
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Module title: Biodiversity of Marine Life
Module number / i MARSYS 2

code:

Semester Winter

Applicability, type
of module, and
curricular area

e Compulsory module, advised 1t semester

Prerequisites for
participation:

None

Modu'le Prof. Dr. Elisa Schaum

coordinator:

Language: English

Intended learning | Students are familiar with theoretical concepts of biodiversity research and are

objectives: capable of analysing biodiversity with respect to the taxonomy of important
marine organisms with a focus in the North and Baltic Seas.

Contents: Marine biodiversity and its ecological background; taxonomy of phyto- and

zooplankton, commercial fish species, marine mammals and seabirds; life cycles
of key marine species; current advanced topics of biodiversity research.

Course types and e L:Introduction to Marine Biodiversity 2 SEM./HRS
forms of e S:Current Topics in Marine Biodiversity Research 2 SEM./HRS
instruction: e P:Taxonomy of Marine Species 6 SEM./HRS
Workload (module credit | P (hrs) | S(hrs) PV (hrs)
components and e L:Introduction to Marine s 28 30 22
total): Biodiversity
e S:Current Topics in Marine 28 32 30
Biodiversity Research
e P:Taxonomy of Marine 84 120 166
Species
Total Workload 18 140 182 218

Coursework and
examinations:

Formal requirements for examinations:

Active participation in seminar and practical course; presentation
Examinations:

Protocol (pass / fail), written examination (graded, 100%)

Duration:

One semester

Module frequency:

Annual

Literature:

Handed out at the beginning of the module

FUR MATHEMATIK, INFORMATIK
UND NATURWISSENSCHAFTEN



https://www.biologie.uni-hamburg.de/forschung/plankton-oekologie-und-evolution/mitarbeiter/schaum-elisa.html
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Module title: Data Handling and Visualization
Module number / - MARSYS 3

code:

Semester Winter

Applicability, type
of module, and
curricular area

e Compulsory module, advised 1t semester

Prerequisites for
participation:

None

Modu'le Prof. Dr. Christian Mollmann

coordinator:

Language: English

Int'end‘ed learning Students are able to apply common data handling and visualization tools.
objectives:

Contents: Basic concepts of data types and their organization; basic data handling in

spread sheet based software; data handling, manipulation and visualization in
the language and environment for statistical computing and graphics R.

]S;l:;zeofcypes and e L:Introduction to Data Handling and Visualization 2 SEM./HRS
. . e E:Practical Data Handling and Visualization 2 SEM./HRS
instruction:
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Introduction to Data s 28 30 5
total): Handling and Visualization
e E:Practical Data Handling and 28 42 47
Visualization
Total Workload 6 56 72 52

Coursework and
examinations:

Formal requirements for examinations:
Active participation in exercise course
Examinations:

Presentation of the results (graded 100%).

Duration:

One semester

Module frequency:

Annual

Literature:

Hadley Wickham, Garrett Grolemund: R for Data Science.



https://www.biologie.uni-hamburg.de/forschung/marine-oekosystemdynamik/mitarbeiter/moellmann-christian.html
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Module title: Advanced Biological Oceanography and Fisheries Science
Module number / - MARSYS 4

code:

Semester Summer

Applicability, type
of module, and
curricular area

e Compulsory module, advised 2" semester

Prerequisites for
participation:

Strongly recommended: i-MARSYS 1

Modu'le Prof. Dr. Nicole Aberle-Malzahn

coordinator:

Instructors: Prof. Dr. Nicole Aberle-Malzahn, Prof. Dr, Flemming Dahlke, Prof. Dr. Inga Hense,
Prof. Dr. Christian Mollmann, Prof. Dr. Elisa Schaum

Language: English

Intended learning Students have a deeper insight into the current research topics in Biological

objectives: Oceanography and Fisheries Science.

Contents: Climate change effects on marine plankton and fish species populations and

communities; evolution in marine plankton; ecophysiology of key marine
species; recent developments in marine ecosystem modelling; complex
interactions in food webs; anthropogenic effects on marine ecosystems and food
webs.

Course types and e L:Advanced Biological Oceanography and Fisheries 2 SEM./HRS
forms of Science 2 SEM./HRS
instruction: e S:Current Topics in Biological Oceanography and
Fisheries Science
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Advanced Biological S 28 30 29
total): Oceanography and Fisheries
Science
e S:Current Topics in Biological 28 25 40
Oceanography and Fisheries
Science
Total Workload 6 56 55 69

Coursework and
examinations:

Formal requirements for examinations:
Active participation in seminar, presentation
Examinations:

Written (usually) or oral examination (graded, 100%)

Duration:

One semester

Module frequency:

Annual

Literature:

Handed out at the beginning of the lecture



https://www.biologie.uni-hamburg.de/forschung/exp-marine-zooplankton-oekologie/mitarbeiter/aberle-malzahn-nicole.html
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Module title: Data Analysis and Modelling 1
Module number / i MARSYS &

code:

Semester Summer

Applicability, type
of module, and
curricular area

e Compulsory module, advised 2" semester

Prerequisites for
participation:

i-MARSYS 3

Modu'le Prof. Dr. Christian Mollmann

coordinator:

Language: English

Intended learning | Students are familiar with basic and advanced statistical methodology for

objectives: analyzing monitoring, field and laboratory data. Students are able to perform
data analysis and modelling in the language and environment for statistical
computing and graphics R.

Contents: Parametric and nonparametric statistical tests; analysis of variance; linear and

non-linear regression; multivariate statistics.

]E;l:;zeoiypes and o L: Introd.uction t_o I?ata Analysis and Modelling 1 2 SEM./HRS
instruction: e E:Applying Statistical Methodology 2 SEM./HRS
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Introduction to Data s 28 40 10
total): Analysis and Modelling 1
e E:Applying Statistical 28 30 44
Methodology
Total Workload 6 56 70 54

Coursework and
examinations:

Formal requirements for examinations:

Active participation in exercise course

Examinations:

Presentation of the results of an analytical case study (graded 100%).

Duration:

One semester

Module frequency:

Annual

Literature:

Handed out at the beginning of the lecture



https://www.biologie.uni-hamburg.de/forschung/marine-oekosystemdynamik/mitarbeiter/moellmann-christian.html
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Module title: Marine Ecosystem Dynamics and Management
Module number / - MARSYS 63

code:

Semester Summer

Applicability, type
of module, and
curricular area

e Compulsory elective module

Prerequisites for
participation:

i-MARSYS 1, i-MARSYS 2, i-MARSYS 3

Modu'le Prof. Dr. Christian Mollmann

coordinator:

Language: English

Intended learning | Students are familiar with current methodology in assessing marine ecosystem

objectives: dynamics for ecosystem-based management based on field sampling and
monitoring data.

Contents: In-situ sampling techniques from research vessels: e.g., plankton nets, fishing

gear, hydroacoustic recordings, optical underwater sampling techniques,
benthos grabs and dredges; development of ecosystem survey strategies;
analysis of survey and monitoring data with the focus on spatial-, and temporal
variability; development and application of qualitative and quantitative
ecosystem indicator frameworks; assessment and prediction of tipping points in
socio-economic fishery systems.

Course types and
forms of e P:Marine Ecosystem Dynamics and Management 12 SEM./HRS
instruction:
Workload (module e P:Marine Ecosystem Dynamics | credit | P (hrs) | S(hrs) PV (hrs)
components and and Management S 168 220 62
total):

Total Workload 15 168 220 62

Coursework and
examinations:

Formal requirements for examinations:
Active participation

examinations:

Protocol (graded; 100%)

Duration: One semester
Module frequency: | Annual
Literature: Handed out at the beginning of the lecture



https://www.biologie.uni-hamburg.de/forschung/marine-oekosystemdynamik/mitarbeiter/moellmann-christian.html
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Module title: Ecology of living marine resources
Module number / - MARSYS 6b

code:

Semester Summer

Applicability, type
of module, and
curricular area

e Compulsory elective module

Prerequisites for
participation:

i-MARSYS 1, i-MARSYS 2, i-MARSYS 3

Modu'le Prof. Dr. Flemming Dahlke

coordinator:

Language: English

Intended learning Students are familiar with the theory, methods and practical application of

objectives: marine ecophysiology in fisheries science, aquaculture and biodiversity
conservation.

Contents: Theoretical knowledge of marine ecophysiology and lifecycle ecology, with

emphasis on the influence of climate change on metabolism, development,
growth, reproduction, and species biogeography. Methods in field research,
including telemetry, genetics and tissue analysis. Methods in laboratory research,
with a focus on multi-factorial experiments with fish and invertebrates.
Physiological methods to study development, metabolism, growth and
reproduction. Application of ecophysiological data in habitat modelling and risk
assessment.

Course types and
forms of e P:Ecology of living marine resources 12 SEM./HRS
instruction:
Workload (module e P:Ecology of living marine credit | P (hrs) | S(hrs) PV (hrs)
components and resources s 168 220 62
total):

Total Workload 15 168 220 62

Coursework and
examinations:

Formal requirements for examinations:
Active participation

examinations:

Protocol (graded; 100%)

Duration:

One semester

Module frequency:

Annual

Literature:

Handed out at the beginning of the lecture



https://www.biologie.uni-hamburg.de/forschung/oekologie-mariner-ressourcen/mitarbeiter/dahlke-flemming.html
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Module title: Ecology of Marine Mammals

Module number .

/ i-MARSYS 6¢

code:

Semester Summer

Applicability, type

of module, and e Compulsory elective module

curricular area
Prerequisites for
participation:

i-MARSYS 1, i-MARSYS 2, i-MARSYS 3

Modu'le Prof. Dr. Helena Herr

coordinator:

Language: English

Intended learning | Students are familiar with current scientific field and data analysis

objectives: methodologies used in the study of marine mammals, including approaches for

population assessment, behavioural observation, distributional analysis, habitat
assessment and current topics with relevance for management and
conservation; they are able to critically evaluate current theoretical frameworks
and literature that guide research on marine mammal ecology, with a particular
focus on habitat use, species specific ecology, and the impacts of environmental
change. In addition, students understand how ecological research informs
conservation and management strategies for marine mammal populations, and
are able to assess the effectiveness and limitations of current policy and
protection measures.

Contents: Field and analytical methodology, e.g. quantitative assessments of abundance
and distribution based on survey data, assessment of environmental drivers for
distribution based on survey and tracking data, behavioural analyses based on
video data, photo-identification techniques, and investigations of predator—prey
interactions using ecological and spatial data. Empirical and theoretical
approaches, including statistical tools for analysing survey data, video footage as
well as model-based inference on habitat use and population dynamics.
Evaluation of ecological and environmental drivers that shape marine mammal
behaviour, distribution and fitness in a rapidly changing ocean. Applications of
research findings to conservation and management, including assessments of
human impacts, effectiveness of mitigation measures, and evidence-based
strategies for the protection of marine mammal populations

Course types and
forms of e P:Ecology of Marine Mammals 12 SEM./HRS
instruction:
Workload (module credit | P (hrs) | S(hrs) PV (hrs)
components and e P:Ecology of Marine Mammals S 168 220 62
total):

Total Workload 15 168 220 62
Coursework and Formal requirements for examinations:
examinations: Active participation

examinations:

Protocol (graded; 100%)
Duration: One semester



https://www.biologie.uni-hamburg.de/service/wissenschaftsservice/mitarbeiter/prof-externe-standorte/herr-helena.html
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Module frequency:

Annual

Literature:

Handed out at the beginning of the lecture
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Module title: Plankton Ecology and Evolution

Modul b .

odule number /| ; \aRsys 7a

code:

Semester Winter

Applicability, type

of module, and e Compulsory elective module

curricular area
Prerequisites for
participation:

i-MARSYS 1, i-MARSYS 2, i-MARSYS 3

Modu'le Prof. Dr. Elisa Schaum

coordinator:

Language: English

Intended learning | Students are familiar with current scientific laboratory methodology concerning
objectives: sampling, maintenance and experimental procedures of microbial primary

producers at the foundation of aquatic ecosystems; analysis of current
underlying theory and literature for shaping the way experiments are conducted
on microbial primary producers.

Contents: Laboratory methodology, e.g. maintenance and qualitative/quantitative
assessment of plankton cultures (molecular and physiological characterizations);
experiments on the effects of biotic and abiotic factors on fitness and
phenotypes of phytoplankton cultures. Empirical and theoretical approaches,
experimental design, analytical approaches for tolerance curves (environments
that phytoplankton can survive in) and the associated parameters spaces of
phenotypic traits (traits that phytoplankton display in the environments that
they can grow in). Assessments of environments that help or hinder evolution of
phytoplankton in a changing world.

Course types and
forms of e P:Plankton Ecology and Evolution 12 SEM./HRS
instruction:
Workload (module e P:Plankton Ecology and credit | P (hrs) | S(hrs) PV (hrs)
components and Evolution S 168 220 62
total):

Total Workload 15 168 220 62
Coursework and Formal requirements for examinations:
examinations: Active participation

examinations:

Protocol (graded; 100%)
Duration: One semester
Module frequency: | Annual
Literature: Handed out at the beginning of the lecture
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Module title: Experimental ecology of marine Zooplankton
Module number / - MARSYS 7b

code:

Semester Winter

Applicability, type
of module, and
curricular area

e Compulsory elective module

Prerequisites for
participation:

i-MARSYS 1, i-MARSYS 2, i-MARSYS 3

Modu'le Prof. Dr. Nicole Aberle-Malzahn

coordinator:

Language: English

Intended learning | Students are familiar with current scientific laboratory methodology concerning

objectives: sampling, maintenance, and experimental procedures of marine zooplankton
and ichthyoplankton including assessments of vital rates (growth, feeding and
survival) and anthropogenic drivers of populations such as climate change.

Contents: In-situ and on-board assessment of metabolic rates of zooplankton and

ichthyoplankton; laboratory methodology, e.g. maintenance and
qualitative/quantitative assessment of zoo- and ichthyoplankton cultures and
basic ecophysiology; experiments on how environmental factors interact to
affect the dynamics of behavior and growth.

Course types and
forms of e P:Experimental ecology of marine Zooplankton 12 SEM./HRS
instruction:
Workload (module e P:Experimental ecology of credit | P (hrs) | S(hrs) PV (hrs)
components and marine Zooplankton S 168 220 62
total):

Total Workload 15 168 220 62

Coursework and
examinations:

Formal requirements for examinations:
Active participation

examinations:

Protocol (graded; 100%)

Duration:

One semester

Module frequency:

Annual

Literature:

Handed out at the beginning of the lecture

12
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Title: Marine Benthic Biogeography

Module number: | i-MARSYS 7c

Semester: Summer or Winter

Applicability, type e Compulsory elective module
of module, and
curricular area

Prerequisites for i-MARSYST, i-MARSYS 2, i-MARSYS 3
participation:

Module Prof. Dr. Saskia Brix
coordinator:

language English

Intended learning Students will acquire practical skills in sample sorting and taxon
objectives: identification, apply integrative taxonomy methods, analyze biogeographic
patterns, understand their ecological and conservation relevance, critically
reflect on methodological challenges in biodiversity assessments, and
independently design and pursue a mini project aligned with their scientific
interests in deep-sea benthos (invertebrates).

Contents Students will be introduced to diverse aspects of deep-sea marine benthic
biodiversity research, ranging from integrative taxonomy and species
description to biogeographic analyses and ecological community
comparisons with focus on marine invertebrates. They will gain hands-on
experience in sample sorting, taxon identification, and the development of
identification tools, while critically engaging with methodological and
conservation challenges.

Course types and e Marine Benthic Biogeography 12 SEM./HRS
forms of

instruction:

Workload credits P S(hrs) PV (hrs)
(module e Marine Benthic (hrs) | 220

components and Biogeography 168 62-
total): Total Workload 15 168 | 220 62
Coursework and Formal requirements for examinations:

examinations: Active participation.

examinations:
Protocol (graded, 100%)

Duration one semester

Module annual

frequency:

Literature: Handed out at the beginning of the module.

13
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Module title: Environmental Policy and Management
Module number / - MARSYS 8

code:

Semester Winter

Applicability, type
of module, and
curricular area

e Compulsory module, advised 3 semester

Prerequisites for
participation:

None

Modu'le Prof. Dr. Christian Mollmann

coordinator:

Language: English

Intended learning | Students are familiar with national and European Union environmental and

objectives: fisheries management policies. Students know concepts of ecosystem-based
management.

Contents: National and EU institutions; EU Marine Strategy Framework Directive, EU

Marine Spatial Planning Directive, EU Common Fisheries Policy; strategies for
environmental management, ecosystem-based fisheries management,
ecosystem-based management; socioecological system; economic approaches to
resource management.

Course types and e L:Introduction to Environmental Policy and
forms of Management 2 SEM./HRS
instruction: e S:Actual Topics in Environmental Policy and 2 SEM./HRS

management
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Introduction to s 28 20 20
total): Environmental Policy and

Management 28 25 59

e S:Actual Topicsin
Environmental Policy and
Management
Total Workload 6 56 45 79

Coursework and
examinations:

Formal requirements for examinations:

Active participation in seminar, presentation

Examinations:

Oral examination (Poster presentation on a pre-defined topic environmental
policy and management) (graded 100%).

Duration: One semester
Module frequency: | Annual
Literature: Handed out at the beginning of the lecture

14
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Module title: Data Analysis and Modelling 2

Modul b .

odule number /- ; \aRsys 9

code:

Semester Winter

Applicability, type

of module, and e Compulsory module, advised 3 semester

curricular area
Prerequisites for
participation:

i-MARSYS 5

Modu'le Prof. Dr. Christian Mollmann
coordinator:
Language: English
Intended learning | Students are familiar with basic and advanced methodology for modelling
objectives: marine ecosystem, food web and fish stock dynamics. Students are able to
perform data analysis and modelling in the language and environment for
statistical computing and graphics R.
Contents: Principles techniques for modelling ecosystem, food web and fish stock
dynamics.
]E;l:;zeoiypes and o L: Intro.ducfcion to Data Analysis ar?d Modelling 2 2 SEM./HRS
instruction: e E:Application of Modelling Techniques 2 SEM./HRS
Workload (module credit | P (hrs) | S (hrs) PV (hrs)
components and e L:Introduction to Data s 28 40 10
total): Analysis and Modelling 2
e E:Application of Modelling 28 30 44
Techniques
Total Workload 6 56 70 54
Coursework and Formal requirements for examinations:
examinations: Active participation in exercise
Examinations:
Presentation of the results of a modelling case study (graded 100%).
Duration: One semester
Module frequency: | Annual
Literature: Handed out at the beginning of the lecture

15
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Module title: Master thesis
Module number / - MARSYS 10
code:

Semester Summer

Applicability, type
of module, and
curricular area

e Compulsory module, advised 4" semester

Prerequisites for
participation:

All compulsory elective modules and i-MARSYS 9 have to be passed successfully.

Modu'le Supervisor of the thesis

coordinator:

Language: English

Intended learning | Students are able to think and work in the scientific fields of the MSc Marine

objectives: Ecosystem and Fisheries Science. They have gained experience in presentation
and evaluation of their own scientific work in the context of the current scientific
state of the art and they are able to solve scientific problems.

Contents:

Course types and

forms of

instruction:

Workload (module credit | P (hrs) | S (hrs) PV (hrs)

components and s

total):
Total Workload 30

Coursework and
examinations:

Formal requirements for examinations:

Active working

Examinations:

Thesis (graded; 100%), oral examination (pass/fail)

Duration:

One semester

Module frequency:

Every semester

Literature:

16
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