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   UNIVERSITY OF GHANA 

DEPARTMENT OF BIOCHEMISTRY, CELL AND MOLECULAR BIOLOGY 

 

Master of Philosophy (MPhil) in Molecular Cell Biology of Infectious Diseases (MCBI) 

 

Program Objectives  

The new programs will train the next generation of biomedical scientists in modern techniques of 

molecular cell biology and equip them with current knowledge on the major pathogens causing 

disease in sub-Saharan Africa.  The course work will cover bacteria, viruses, fungi, helminths and 

protozoan pathogens, and will include training in epidemiology and biostatistics, pathogen biology, 

disease pathogenesis, immune responses, and targets for development of drugs and vaccines. All 

students will also receive training in the field and laboratory methods used to obtain current 

knowledge, empowering them both to understand the research literature and to contribute to new 

knowledge through research. The students who successfully complete their course work will work 

with a faculty mentor to define a research project on a pathogen that interests them. They will then 

be supported to complete original research for their dissertation and for publication in peer-

reviewed journals.  This training will prepare successful students for jobs in industry, government 

and the Universities and Health Research Institutions. 

 To ensure sustainability of the programs beyond the World Bank’s support, WACCBIP will 

build Core facilities to provide fee-paying services in Flow cytometry, Mass spectrometry, 

Microscopy (fluorescent and confocal), protein expression and primer synthesis, and Biomedical 

High Performance Computing services (bioinformatics). In addition, the Center will leverage its 

improved technical resources and core facilities to compete for large research and training grants 

from major donors such as the Wellcome Trust, the Bill and Melinda Gates Foundation and the 

National Institutes of Health (NIH).   

 

 

Admission Requirements: A good first degree (at least 2
nd

 class lower) in a relevant discipline.  

 

Duration: Two years 

 

Graduation Requirement: 

 Coursework:  24 – 36 credits 

 Seminar (2): 6 credits 

 Thesis:  30 credits 

Total:            60-72 credits    

 

Program structure 

Year 1 

Semester 1 

CORE               CREDITS 

MCBI  601:      Bacterial and Viral Infections                                                             3 

MCBI  603:      Experimental Microbiology                                                      3 

*BCMB 603:     Advanced Molecular Biology        3 

*BCMB 609:     Immune Response Mechanisms       3 

*BCMB 630:     Research Methodology & Scientific Communication     3 

TOTAL          15 

 

ELECTIVES (select maximum of 3 credits) 

*BCMB 605: Advanced Protein Chemistry                             3 

*BSTT 601: Methods in Biostatistics I        3 

Semester 2 
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CORE 

MCBI 602:  Eukaryotic Infections:  Protozoan, Helminthic and Fungal        3 

MCBI 604:  Host and Pathogen Genomics                                                     3 

MCBI 606:  Antimicrobial Therapeutics: Molecular Mechanisms and Concepts        3   

MCBI 608:  Molecular Epidemiology of Infectious Diseases                 3 

TOTAL          12 

 

ELECTIVES (select 3-6 credits) 
*BCMB 608:  Signal Transduction             3 

*BCMB 612:  Applications of Biotechnology        3 

*BCMB 614:  Eukaryotic Cell Biology        2 

*ENTO 606: Disease Vectors of Medical and Veterinary Importance    3 

*BSTT 602: Methods in Biostatistics II        3 

 

MCBI 610:  Seminar I                      3 

 

Year  2 

CORE 

MCBI 600: Thesis         30 

MCBI 620: Seminar II          3 

 

*Existing Courses 

 

COURSE DESCRIPTIONS 

*BCMB 603: Advanced Molecular Biology                                          

This course focuses on the study of life using techniques that reveal the molecular make-up of 

organisms. The major topics will include: key tools for cloning, gene identification and DNA 

libraries, sequencing, PCR; production of proteins from cloned genes and application of 

recombinant DNA technology in Agriculture, medicine and Industry will also be discussed. The 

course will however, begin with general review of structure and function of nucleic acids – DNA, 

RNA; cell biology of prokaryotes and eukaryotes; molecular nature of genes, plasmids, 

bacteriophages, cosmids, viruses and artificial chromosomes.  

 

 

*BCMB 605:  Advanced Protein Chemistry                    

The goal of this course is to expose students to advanced topics in protein chemistry. Major topics 

such as physical properties of proteins, separation techniques, protein structure and stability, post-

translational modifications, protein structure prediction and recent advances in protein chemistry 

research will be discussed. Additionally, Proteomics as a research tool to advance better 

understanding of cellular function will be introduced. 

 

 

*BCMB 608: Signal Transduction                        

This is an advanced course on cell signaling designed to give students insights into the underlying 

molecular mechanisms and current trends in signal transduction research.  The format includes 

lectures, presentations of original literature by students, and discussions of selected papers with 

emphasis on experimental approaches and results. Major topics covered include: Types of signaling 

molecules; Cell Surface and nuclear receptors; Monomeric and heterotrimeric guanine nucleotide 

binding proteins; Effectors and regulators of receptor tyrosine kinase signaling pathways,  G-protein 

coupled receptor signaling;  Cytokine receptor signaling; Signaling through ion channels; Receptor 

transactivation and Crosstalk. 
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*BCMB 609: Immune Response Mechanisms                            

This course is an advanced study of Immunology and takes a detailed look at the molecular 

mechanisms through which the immune system responds to pathogens.  A major goal of the course 

is to prepare students for research in the fields of Immunology, disease pathogenesis and vaccine 

development.  The content includes discussions of the mechanisms of antigen processing and 

presentation, T-cell and B-cell receptor gene rearrangements, recombination of VDJ gene segments, 

affinity maturation and somatic hypermutation.  Current advances in immunological methods such 

as flow cytometry, and new developments in the search for vaccines for malaria and HIV will also 

be discussed. 

 

 

*BCMB 612:  Applications of Biotechnology                           

Biotechnology deals with the application of living organisms, biological systems and processes or 

their derivatives to manufacture or modify a product and to render a service. The course combines 

knowledge from Biochemistry, Molecular Biology and Genetics, Microbiology, Cell Biology and 

links up with specialized areas in Chemical Engineering, which is Biochemical/Bioprocess 

Engineering. The advances in DNA recombinant techniques as well as the sequencing of the 

Human genome and that of several other organisms have lead to the expansion of opportunities in 

biotechnology. The course will expose students to the advantage of bioprocesses over the traditional 

methods of manufacturing such low energy demand and limited environmental impact. 

 

 

*BCMB 614: Eukaryotic Cell Biology                      

This course focuses on membrane systems, organelles, the cell surface, cytoskeleton and 

extracellular matrix aspects of protozoan and some specialized higher eukaryotic cells. The ultra-

cellular structures common to all the cell types of interest as well as the key features unique to all 

the cell types will be described in detail. Specialized organelles used by parasitic protozoan will 

also be discussed in the context of their role in pathogenesis and the interaction with host cell 

structures. The course will also cover various cellular processes and the dysfunction that cause 

disease. 

 

*BCMB 630:  Research Methodology and Scientific Communication      

Students will be taken through various topics in research methodology and scientific 

communication. The major topics to be discussed are: elements of scientific project planning; 

research design and statistical analysis; laboratory quality assurance; standards for quality research; 

initial considerations; scientific and technical presentation; professional conduct. 

 

 

*BSTT 601: Methods in Biostatistics I        

This module introduces the basic statistical concepts and methods as applied to diverse problems in 

public health. Students should be familiar with data handling commands in Stata. Topics to be 

covered are: an introduction to classical inference including the distinctions between population and 

sample, and between statistics and population values, and types of data. This component will also 

include analysis of continuous data (including linear regression), analysis of binary data, and 

analysis of count data within the concept of sampling distributions, estimation, confidence intervals, 

hypothesis tests, types I and II errors. Also included is the comparison of groups, association 

(contingency tables), stratification (Mantel-Haenzel methods) and interaction. 

 

*BSTT 602: Methods in Biostatistics II         

This module describes the logistic function, the popularity of the logistic model, and how the model 

may be applied in epidemiology. Several important special cases of the logistic model involving 

dichotomous exposure variable are considered with their corresponding odds ratio expressions. In 
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particular focus, is a simple analysis of a fourfold table, and assessment of multiplicative interaction 

between two dichotomous variables. Models that account for the potential confounding effects and 

potential interaction effects of covariates are emphasized. It also describes the general maximum 

likelihood procedure in estimating the regression parameters. It discusses how to make statistical 

inferences using Maximum likelihood estimates.  

 

 

*ENTO 606: Disease Vectors of Medical and Veterinary Importance       

Arthropod vectors of disease; taxonomy, biology, and incrimination of vector capacity, ecology of 

vectors, epidemiology of vector-borne diseases, parasites transmitted by insect vectors, life cycle 

and symptomatology of diseases; animal reservoirs, vector control methods as applied to blackfly, 

tsetsefly, mosquitoes, ticks and mites. Emerging disease vectors of medical and veterinary 

importance.  

 

 

MCBI 600: Thesis           

Each student will undertake a major research project and present a written dissertation.  In addition, 

students will present an oral defence of their thesis. 

 

MCBI 601: Bacterial and Viral Infections                                                                      

This course aims to provide insight on bacterial and viral infections that are major public health 

concerns in sub-Saharan Africa. Aspects to be discussed will include the biology of the pathogen, 

the pathogenesis of its infection, the pathophysiology of the human host, and current strategies for 

therapeutics and vaccinology. The molecular mechanism of each pathogen will be discussed, 

thereby elucidating the pathways for disease progression and pathogen success. Treatment of each 

pathogen will be organized in two complementary formats; the first based on the major classes of 

pathogens, and the second grouped according to the primary site of pathogenesis within the human 

host.  

 

     

MCBI 602: Eukaryotic Infections:  Protozoan, Helminthic and Fungal           

This course will aim to teach the biology of eukaryotic pathogens with an emphasis on the 

molecular mechanisms underlying pathogen success. Treatments will elucidate diseases caused by 

both protozoan parasites (e.g., Plasmodia, Trypanosomes, Leishmania, and Toxoplasma) and 

selected pathogenic fungi and helminths. The uniqueness of each host-pathogen interaction will be 

developed, including pathways for infection and host cell invasion, host pathophysiology, and the 

survival strategies by each pathogen (e.g., immune evasion by antigenic variation). Modern efforts 

at vaccine development and the identification of new drug targets will be discussed, as well as the 

resistance mechanisms by these pathogens.   

 

 

MCBI 603:  Experimental Microbiology                                                          

This laboratory course aims at providing practical training and experience in the methods and 

practices necessary for a successful career in microbiology. Work will include: growth and 

characterization of various microbial organisms that are representative of important pathogens; 

methods to visualize cell specialization, such as light microscopy and the analysis of cell 

fluorescence; extraction and characterization of proteins and nucleic acids from cells; the infection 

of cells by viruses; and the methods used to characterize virus life-styles. Methods learned in this 

course will include sterile technique for handling pathogens, advanced light microscopy, operation 

of numerous instruments as well as separation methods. 
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MCBI 604: Host and Pathogen Genomics                                                          

This course aims to introduce students to the principles and tools for genomic and proteomic study 

of host-pathogen interactions. To that end it will discuss the content of multiple genomes 

elucidating their functions and organization. The course will also develop the modern, computer-

based subjects of transcriptomics/metabolomics and the functional genomics of bacterial, viral and 

eukaryotic pathogens. Classical and complex disease genetics and quantitative trait locus (QTL) 

analysis, natural selection of pathogens, comparative genomics, genome wide association studies, 

genetic manipulations, computational learning (genome databases, modern methods for DNA 

sequencing, assembling pathogen genome sequences,  genome-wide sequence read mapping and 

variant calling) will be discussed.   

 

 

MCBI 606:  Antimicrobial Therapeutics: Molecular Mechanisms and Concepts          

This course is aimed at teaching concepts in drug discovery and development. Various types of 

drugs will be characterized: agonist/antagonists, biologics, protein/non-protein drugs, small 

molecule drugs. Where possible, their mechanisms will be described: inhibitors of bacterial cell 

wall biosynthesis, inhibitors of nucleic acids, inhibitors of metabolism, anti-mycobacterials agents, 

antiviral agents, antiparasitic agents, anti-helminthes, microbiocides. Recent work on novel 

therapeutic approaches and delivery methods, on drug recycling, host process targeting, and the use 

of modified peptides will be described.  The course will also cover the complexities of antimicrobial 

therapy. Finally, we will examine mechanisms of resistance to antimicrobials, the biosynthesis of 

antimicrobials, ending with an overview of commercial drug development and the phases of clinical 

trials. 

 

 

MCBI 608:  Molecular Epidemiology of Infectious Diseases                                

The course aims to teach the principles and practical approaches for the use of molecular laboratory 

techniques to address problems in the epidemiology of infectious diseases. These will include the 

use of molecular techniques in investigations of disease outbreaks, the characterization of disease 

transmission dynamics, and identifying risk factors for transmission.  Epidemiological study 

designs such as case-control, cohort and cross sectional studies will be introduced and analysis of 

molecular or genetic data obtained from these studies. The course will also discuss molecular 

methods for identifying antimicrobial resistance and for determining the population structure of 

pathogens using genetics. Students will also be introduced to on-line tools and databases such as 

Sit-vit, and MIRU-VNTR plus for determining circulating strains.  

 

 

 

MCBI 610: Seminar I – Proposal Seminar                                     

Students will be required to present their research proposal and attend all departmental seminars. 

Each student will also review and present a selected recently-published research article each 

semester. These presentations will be attended by all graduate students and graded by all faculty 

members. In addition, students will be assigned into small groups (five or less)  for more interactive 

journal clubs led by a faculty member, where they will review and critique recent seminal articles in 

a relevant field.  

 

MCBI 620:  Seminar II – Progress Report Seminar               

Each student will deliver a presentation on the progress of his/her research work each semester. In 

addition each student will be required to attend all departmental seminars.  
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DEPARTMENT OF MARINE AND FISHERIES SCIENCES 

 

UNIVERSITY OF GHANA 

 

 

 

 

 

 NEW GRADUATE PROGRAMMES 

 

The Department offers Master of Science, Master of Philosophy and Doctor of Philosophy 

programmes in Marine Science, Fisheries Science, Coastal Management, Aquaculture and Fisheries 

Management.  

 

 

 

 

 

 

 

 

M.Sc. PROGRAMMES 

 

 

A. ADMISSION REQUIREMENTS 

 

A good first degree in the Physical or Biological Sciences from a recognized University is required 

for admission. 

 

B. OTHER REQUIREMENTS 

Where a candidate is judged to have any deficiency, this may be remedied by requiring the 

candidate to make up as appropriate either by course work or mini-project or both. Additionally, the 

requirements stated in the Handbook for Graduate Studies may apply where appropriate 

 

C.  DURATION 

The programme will last for a period of two semesters. (12 months) 

 

 

D. FINANCING 

The cost associated with training for the MSc. programmes for both residents and non-residents 

shall conform to Tier 2 of the University of Ghana fees for graduate studies.  
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M.Sc. AQUACULTURE 

(24 credits minimum and 36 credits maximum) 

 

FIRST SEMESTER 

CORE 

Course 

Code 

Course Title Credits 

AQUA 603 Aquaculture Practice 3 

AQUA 607 Reproductive Endocrinology of fish   2 

AQUA 609 Aquaculture Holding Facilities 2 

AQUA 613 Genetics in Aquaculture 3 

FISH 607 Fisheries Management 2 

TOTAL  12 

 

ELECTIVES 

A minimum of 2 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

FISH 609 Environmental Fish Physiology 2 

FISH 621 Conservation & Preservation of fisheries Genetic resources 2 

FISH 623 Fish Processing and Utilization 2 

TOTAL  6 

 

 

SECOND SEMESTER 

CORE 

Course 

Code 

Course Title Credits 

AQUA 614 Aquaculture Economics  2 

AQUA 616 Technologies for Sustainable Aquaculture Development 2 

MAFS 602 Research Methods 2 

TOTAL  6 

 

ELECTIVES 

A minimum of 8 credits to be selected in consultation with supervising lecturer and may depend on 

the student’s research area 

Course 

Code 

Course Title Credits 

FISH 608 Fisheries Economics 2 

FISH 616 Fish Pathology  2 

FISH 622 Fish Nutrition and Energetics  2 

FISH 632 Limnology 2 

FISH 642 Aquatic Botany 2 

AQUA 624 Fish Breeding and Hatchery Management 3 

AQUA 626 HACCP Procedures and Quality Control and HAZARD Analysis in 

Aquaculture 
3 

MASC 612 Aquatic Health and Impact Studies 2 

TOTAL  18 

Total credits for course work is a minimum of 24 credits and a maximum of 36 credits. 
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 DISSERTATION 

 

(Requirement of 15 credits) 

 

Course Code         Credits 

 

AQUA 650  Dissertation       12 

AQUA 651  Seminar I       3 

 

 

The minimum number of total credits required for graduation in M.Sc. Aquaculture is 41 credits.  

 

 

COURSE DESCRIPTIONS 

 

AQUA 603 AQUACULTURE PRACTICE    

This course aims at introducing students to the recent developments in global aquaculture practices, 

including integrated aquaculture, sustainability and environmental effects. The course content 

include: Modern aquaculture practices and systems; Review of biology of culturable aquatic 

organisms; Obtaining finfish and shellfish for culture; Review of breeding and propagation 

techniques for selected tropical fish species; The practice of aquaculture in land and water based 

facilities (Rearing cycle, feeding and nutrition); Hatchery techniques; Environmental requirements 

of juvenile stages; Grow-out operations and harvesting; Major diseases and their treatments; 

Ornamental fish culture practices. 

 

 

 

AQUA 607 REPRODUCTIVE ENDOCRINOLOGY OF FISH 

This course aims at introducing students to the various technologies for the exogenous manipulation 

of fish reproduction to be used in aquaculture for sustainability. The course will focus on the 

Gonads- early gonadal development, ovarian development, three patterns oocyte growth (spawn 

once only and die, spawn several time and generally produce one batch of eggs per year, spawn 

several times); Patterns of testicular development; Endocrine organs and hormones (with particular 

reference to the pituitary and the hypothalamus)- cellular origin and roles of gonadotropins; Ovarian 

steroids, testicular steroids, cellular origin of ovarian steroids, cellular origin of testicular steroids; 

Sex differentiation; Control of spermiation and changes in steroid hormone levels in teleosts. 

 

 

AQUA 609 AQUACULTURE HOLDING FACILITIES   

The student is expected to learn how to design and construct the various holding facilities and to 

explore their suitability and challenges. This course will examine the various aquaculture holding 

facilities: ponds, tanks, cages, pens, hapas and raceways; Ecological and engineering considerations 

for siting of holding facilities; Design and construction, placement (layout and organization), 

maintenance and operation. 

 

 

AQUA 613 GENETICS  IN AQUACULTURE 

This course is geared towards providing a clear understanding of the principles of genetics, the 

methods and the theories employed by aquaculturists. The course will cover the importance of 

genetics in aquaculture; Basic genetic principles- molecular genetics and cytogenetics, genetics of 
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individual organisms; The Hardy-Weinberg Law and genetics of populations-fitness. In addition, 

the course will introduce students to inbreeding depression tandem selection, indirect selection, 

intentional inbreeding; Hybrids, heterosis or hybrid vigour, outcrossing, rotational line crossing; 

Genetic engineering in aquaculture-tools for stock identification (genetic markers) and tools for 

breeding (heritability, mass selection, family selection, progeny selection).     

 

AQUA 614 AQUACULTURE ECONOMICS      

The course intends to provide the ability to apply basic economic principles and to understand 

economic issues relating to aquaculture. Emphasis is placed on the review of basic economic 

principles; Global status of aquaculture; Economic aspects of fish production; Economics of fish 

rearing- biotechnical information required, equipment necessary and costs. The course will further 

cover the estimation of operation costs of fish production in culture facilities (capital and recurrent 

costs) and the estimation of profits from fish farms in a normal year. 

 

 

AQUA 616 TECHNOLOGIES FOR SUSTAINABLE AQUACULTURE DEVELOPMENT 

The purpose of this course is to expose students to the various technologies aimed at sustainable 

aquaculture development. The topics to be treated include but not limited to seed production 

facilities and seed safety; Analysis of environmental impacts of aquaculture; ameliorating measures; 

Sustainable growth and expansion of aquaculture: an ecosystem approach; Environmental Impact 

processes in aquaculture establishment; Water quality management and treatment.  

 

 

AQUA  624 FISH BREEDING AND HATCHERY MANAGEMENT 

The course is essentially designed to equip students with the relevant skills in fish breeding and 

hatchery management. The course will focus on the biology of farmed aquatic species with 

emphasis on reproductive systems and strategies; Strategies for mass production; Seed resources 

and supply; Seed management and quality; Seed marketing and support services; Legal and policy 

frameworks; Technologies for seed improvement and certification; Seed production limitation and 

risks. 

 

AQUA 626 HACCP PROCEDURES AND QUALITY CONTROL AND HAZARD 

ANALYSIS IN AQUACULTURE        

This course aims at inculcating into the students the concept of preventive approach to reduce the 

risk of food safety hazards. The course will treat topics such as general principles for good hygienic 

practices; Food safety; Industrialization and mass production; Steps in HACCP application in 

aquaculture practices: manufacturing, production systems, standard operating procedures and 

systems;  Hazard analysis, identification of critical control points, monitoring and corrective action 

procedures; Quality management and inspection systems; Quality assurance and management tools. 

 

 

FISH 607 FISHERIES MANAGEMENT 

This course will examine the constraints that hinder fisheries management in tropical waters and the 

various management approaches employed by fisheries scientists. The selected topics to be treated 

include: Fishery management systems: management approaches (comprehensive rational planning, 

precautionary and adaptive management); management scopes (single species management 

compared with multi-species and multi-gear management); Use rights; control rights and fisheries 

co-management. Fisheries Law of Ghana; FAO Code of conduct for responsible fisheries 

management; Maximum Sustainable Yield and Maximum Economic Yield as technical reference 

points in fisheries management; Fisheries regulations: Input controls (e.g. limitation on number of 
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fishing units, efficiency and types of fishing gear, closures, mesh size and escape gaps (and output 

controls (size limits, rejection of spawning /gravid females, catch quotas).  

 

 

FISH 608 FISHERIES ECONOMICS 

This course will provide grounding in fisheries economics and their use in fisheries management. 

The course will place emphasis on: trends in capture fisheries production (inland and marine); 

Importance of small scale fisheries as source of income and employment; Fisheries economics: 

equilibrium in an uncontrolled fishery versus optimum exploitation.  Economic efficiency; 

economic overfishing; economic rent; Economic and subsidy support needed for development of 

small scale fisheries; economics of overcapitalization/excess capacity in fisheries; control and 

reduction of fishing capacity (e.g. incentive blocking management measures –TACs, License 

limitation schemes, vessel catch limits, individual effort quotas, gear and vessel restrictions and 

incentive adjusting measures- Taxes, individual harvest quotas, co-management and community-

based fisheries management;  Approaches to measuring maximum potential catch  (fleet hold 

capacity,  Maximum Economic Yield etc).  Environmental fluctuations and fleet capacity.  Prices, 

costs and internal rate of returns.  Applied fisheries models including modelling of economic 

returns in fisheries.  

 

 

FISH 609 ENVIRONMENTAL FISH PHYSIOLOGY  

Students will be introduced to environmental factors in the aquatic environments and how they 

affect fish growth, survival and reproduction. Students will be taken through areas such as 

Introduction and scope of environmental physiology of fishes;  Physiological adaptations of fishes 

to the aquatic environment for respiration, swimming, growth and reproduction; Fish growth – 

factors affecting growth, growth regulation and growth rate measurements; Effect of light on 

production; Effects of temperature, salinity and pressure changes;  Circulation and respiration in 

critical conditions including respiratory gases; Fish activity and fish behaviour including 

adaptations in communication, locomotion, and migration; Reproductive endocrinology of fish: 

endocrinal organs and hormones, testicular and ovarian steroids; mechanism of induced spawning; 

Other physiological adaptations of fish to special habitats.  

 

 

FISH 616 FISH PATHOLOGY 

This course is designed to provide a broad theoretical knowledge on pathogens and the modern 

methods for their control and management. The course will therefore cover the following topics:  

The concept of pathogens and the environment (host-pathogen relationships), Economic importance 

of fish diseases (impact on the aquaculture industry), Stress in fish, Anatomy and histology of fish, 

Tropical freshwater and marine fish diseases of bacterial, viral, fungal, parasitic, environmental and 

nutritional origin-their causes, diagnoses and treatment), Diseases from blood,  Contemporary tools 

for disease detection, prevention, control and management. Fish immunology and Toxicology; Case 

studies. 

 

 

FISH 621 CONSERVATION AND PRESERVATION OF FISHERIES GENETIC 

RESOURCES 

This course is geared towards providing a clear understanding of the principles of biodiversity and 

conservation and the importance of the preservation of fisheries genetic resources. The course will 

cover the principles of biodiversity and conservation; Importance of fish genetic diversity; 

Strategies and techniques for the monitoring, preservation and enhancement of fish genetic 

resources; Effects of alien and invasive species on fish genetic resource; Fish Biotechnology. 
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FISH 622 FISH NUTRITION AND ENERGETICS 

The course is aimed at introducing students to fish nutrition, feeding and energy requirements. The 

course will further explore the nutritional quality and energy value of fish feed, classification of 

food, nutritional deficiencies and their management.  Feeding, metabolism and growth; anatomy of 

digestive system, feeding adaptations, basic principles of bioenergetics;  Energy budget equation 

(energy of food materials, utilization and loss of energy, estimation of food consumption); Ingestion 

levels, assimilation, respiration and construction of energy budgets for different developmental 

stages. 

 

 

 

FISH 623 FISH PROCESSING AND UTILIZATION 

The general aim of this course is to introduce students to the global trends in fish utilization and 

processing applications. Some of the areas of focus will be: patterns of fish marketing in the 

developed and developing economies; producer-consumer linkages; product-types and processing; 

trader and functions; i.e. small-scale and large-scale; equipment and installation; prices, cost and 

internal rate of returns; special topics. 

 

 

 

 

FISH 632 LIMNOLOGY 

Systems, phenomena, conditions, and life forms that exist in lakes are unique and quite different 

from those of the marine environments although they share some similarities. The course will focus 

on Development of lake basins and their associated characteristics; Waves and other angular 

movements in lakes, laminar flow in streams, diffusion gradients etc.; Chemical cycles in inland 

waters; exchange of ionic species in the benthic-limnetic interface (redox potential);  The 

hydrologic cycle; Productivity of freshwater systems; Paralimnetic environment and anthropogenic 

effects in lake eutrophication processes; and, Limnological methods  and hydrobiological 

techniques. 

 

 

MAFS 602 RESEARCH METHODS  

The objective of this course is to equip students with the relevant skills to design and undertake 

independent field research and to process data for analyses and interpretation. Emphasis will be 

placed on statistical methods and the considerations that influence the choice of research topics. The 

course will introduce students to topics such as Experimental design; Survey methods; Data 

manipulation; Hypothesis testing, Parametric and nonparametric statistics. Other topics will include: 

Univariate and multivariate analyses; Introduction to modelling; Time series analysis; Statistical 

computing; scientific reporting and ethics in research. 

 

 

MASC 612 AQUATIC HEALTH AND IMPACT STUDIES 

The course aims at equipping students with social and scientific issues relating to aquatic health. 

This includes all aquatic environments. Topics to be treated cover Factors affecting aquatic health; 

Pollution and environmental toxicology; Impacts of development projects on aquatic systems; 

Regulations, assessment and management of aquatic systems; Monitoring impacts on aquatic 

ecosystems; Bacteriological indicators; and Detecting changes in aquatic systems.  

 

 

AQUA 650 DISSERTATION 
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A supervised dissertation on an independent research work undertaken by candidate in an applied 

area after presenting a proposal as specified in AQUA 651.This dissertation will cover the last three 

months of study and the topic must be approved by a committee of senior members. This will be 

assessed for 12 credits. 

 

 

AQUA 651 SEMINAR I 

The student is expected to attend all seminars specified by the Department. Each student is expected 

to make his/her own oral presentation on a proposed research at a project proposal seminar.  

 

Seminars on offer include coastal management, climate change related issues, remote sensing, 

marine pollution, coastal processes, fish stock assessment, fisheries management, and other related 

fields. 
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M.Sc. COASTAL MANAGEMENT 

(24 credits minimum and 36 credits maximum) 

 

FIRST SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

COMA 601 Integrated Coastal Management 2 

COMA 603 Coastal Tourism 2 

COMA 605 Coastal Biodiversity and Conservation 3 

COMA 607 Community-Based Coastal Resource Management 2 

COMA 609 Implementation of Coastal Zone Programs 2 

COMA 611 Structure and Function of Coastal Ecosystems 3 

TOTAL  14 

 

 

ELECTIVES 

A minimum of 2 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

COMA 613 Impacts of Oil and Gas Industry on Marine Ecosytem 3 

FISH 607 Fisheries Management 2 

FISH 613 Fisheries Resource Dynamics and Assessment 3 

FISH 621 Conservation and Preservation of Fisheries Genetic Resources 3 

TOTAL  8 

 

 

SECOND SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

MAFS 602 Research Methods  2 

MASC 612 Aquatic Health and Impact Studies 2 

TOTAL  4 
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ELECTIVES 

A minimum of 8 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

MASC 626 Ecology and Conservation of Higher Marine Vertebrates 2 

MASC 634 Marine Biogeochemistry 2 

MASC 636 Ballast Water Management 3 

MASC 638 Deep Sea Science 2 

MASC 642 Aquatic Botany 2 

MASC 644 Global Warming and the Coastal Environment 2 

MASC 646 Remote Sensing and GIS Applications 3 

TOTAL  16 

 

 

Total credits for course work is a minimum of 24 credits and a maximum of 36 credits. 

 

 

DISSERTATION 

 

(Requirement of 15 credits) 

 

Core Courses                  Credits 
COMA 650  Dissertation        12 

COMA 651  Seminar I         3 

 

The minimum number of total credits required for graduation in M.Sc. Coastal Management is 43 

credits.  

 

 

COURSE DESCRIPTIONS 

 

COMA 601 INTEGRATED COASTAL MANAGEMENT 

The general aim of this course is to introduce students to the management of the coast using an 

integrated approach to achieve sustainability. The course will focus on the importance of Integrated 

Coastal Area Management (ICAM); Definitions and basic concepts in ICAM; Evolution of global 

perspectives on ICAM; The role of gender in ocean and coastal activities; Problems and 

opportunities in the coastal zone; Coastal zones of Western Africa; Coastal and ocean activities in 

Western Africa; Social, economic, and political institutions involved with coastal and ocean uses in 

Western Africa. 

 

 

COMA 603 COASTAL TOURISM 

This course aims at providing knowledge and understanding of coastal systems and their 

importance in tourism whilst putting in strategies for their sustainable development. The student 

will study tourism (nature, spatial dimension and driving force); Coastal systems and sustainable 

development; Sustainable coastal tourism development; Coastal Ecotourism; Livelihood System 

(i.e. Resources-based and Non Resources-based); Socio-economic driving forces; Stages of 

development processes; Integrated analysis (social and ecological); Modelling environmental load 

from tourism; Sustainable and decision tools for coastal tourism; Case studies. 
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COMA 605 COASTAL BIODIVERSITY AND CONSERVATION 

This course is designed to equip the student with skills to enable him/her to clearly understand the 

issues of biodiversity, conservation and the various techniques employed in their assessment and 

monitoring. The student will be introduced to biodiversity assessment techniques, strategies, habitat 

mapping; Conservation priorities (prioritizing species and habitats, hot spots of global marine and 

coastal biodiversity); Monitoring biodiversity (bias and accuracy, sampling, quadrats; and transects, 

mark-release-recapture, monitoring environmental variables); National biodiversity-related 

conventions; Threats to coastal biodiversity strategies and plans; Marine protected areas. 

 

 

COMA 607 COMMUNITY-BASED COASTAL RESOURCE MANAGEMENT 

This course exposes students to the relevance of local or indigenous participation in the 

management of coastal resources. The students will thus study the principles of community-based 

coastal managements (empowerment, equity, sustainable development, respect for traditional 

indigenous knowledge, gender fairness); Participation and participatory methods (socio-economic 

planning, stakeholder analysis, focal groups’ discussion, interviews, resource mapping, and 

livelihood projects); Engagement with civic organizations and other relevant stakeholders; 

Education and awareness creation programmes. 

 

 

COMA 609 IMPLEMENTATION OF COASTAL ZONE PROGRAMS 

This course is aimed essentially at providing students with skills in formulation and evaluating 

ICZM programs. The course will therefore focus on Program formulation process; Setting 

priorities; Formulation of goals, objectives and strategies; Establishing boundaries for the 

management area; The implementation process, management tools and techniques during 

implementation, conflict management, public participation; Role of science, technology and 

innovation in ICZM programmes;  Evaluation of ICZM programs. 

 

 

COMA 611 STRUCTURE AND FUNCTIONS OF COASTAL ECOSYSTEMS 
The goal of this course is to give the students the clear understanding on the structure and functions 

of coastal ecosystems. The course will introduce students to coastal environments, estuarine and 

lagoon ecosystems and their components; Rocky shores and sandy beaches; Shelf ecosystem; Large 

Marine Ecosystems (LMEs); Mangrove and coastal wetland ecosystems.   

 

 

COMA 613  IMPACTS OF OIL AND GAS INDUSTRY ON MARINE ECOSYSTEMS 

This course aims at giving students the grounding in the assessment of the impacts of oil and gas 

industry on marine ecosystems. The student is also expected to have knowledge on the various oil 

spill response mechanisms. The content of this course will include: Introduction to petroleum 

exploration and production; Environmental impacts of oil and gas installations; Impacts of 

petroleum exploration, production and transportation on marine ecosystems (benthic, pelagic); Oil 

spill response; Environmental sensitivity mapping; Risk assessment and Contingency planning; 

Disaster management; Fisheries and Oil interactions; Compensation schemes; Role of stakeholder 

in Oil and Gas industry; Institutional framework; Special topics. 

 

 

MAFS 602  RESEARCH METHODS  

The objective of this course is to equip students with the relevant skills to design and undertake 

independent field research and to process data for analyses and interpretation. Emphasis will be 
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placed on statistical methods and the considerations that influence the choice of research topics. The 

course will introduce students to topics such as Experimental design; Survey methods; Data 

manipulation; Hypothesis testing; Parametric and nonparametric statistics. Other topics will 

include: Univariate and multivariate analyses; Introduction to modelling; Time series analysis; 

Statistical computing; Scientific reporting and ethics in research. 

 

 

MASC 612 AQUATIC HEALTH AND IMPACT STUDIES 

The course aims at equipping students with social and scientific issues relating to aquatic health. 

This includes all aquatic environments. Topics to be treated cover Factors affecting aquatic health; 

Pollution and environmental toxicology; Impacts of development projects on aquatic systems; 

Regulations, assessment and management of aquatic systems; Monitoring impacts on aquatic 

ecosystems; Bacteriological indicators; and Detecting changes in aquatic systems.  

 

 

MASC 626 ECOLOGY AND CONSERVATION OF HIGHER MARINE             

VERTEBRATES 

The course will focus on the importance of higher marine vertebrates such as marine mammals, 

turtles and birds, and strategies for their conservation. Aspects of the course will cover Taxonomic 

survey of higher marine vertebrates; Ecology and their distribution; Ecophysiology of marine birds; 

sea turtles and mammals;  Methods of data collection; Natural and human-induced mortality; 

Threats and conservation measures; Regulatory framework; and Impact of socio-cultural factors on 

marine mammals and turtles. 

 

 

MASC 634  MARINE BIOGEOCHEMISTRY 

The objective of the course is to help students broaden their knowledge on biogeochemical 

processes occurring in the marine environment. Students will be made to understand the phenology 

of some chemical elements of life. Carefully selected areas that students need to comprehensively 

understand and grasp include: Redox chemistry of seawater; Chemistry of marine sediments; 

Geologic resources (deposits); Metal biogeochemistry; Organic biogeochemistry; Hydrothermal 

vent chemistry; Biogeochemical cycles; Influence of biogeochemistry on ecology; Biogeochemistry 

of marine ecosystems; The role of the ocean carbon cycle in global change; The phenomenon of 

ocean acidification; Continental margin exchanges, etc.; Impact of climate change and feedback 

processes on the ocean carbon cycle, etc.; Fertilizing the sea as a solution to global warming and 

other current issues in greenhouse effects; Petroleum biogeochemistry; and Pharmaceuticals and 

other natural products from the sea. 

 

 

MASC 636 BALLAST WATER MANAGEMENT  

This course will expose students to the emerging issues in shipping related to ballast water 

management (BWM).  Topics to be treated include background to BWM, Hull fouling 

characteristics of marine organisms, native, cryptogenic, invasive species and their environmental 

threats. BWM Convention, standards for ballast water management, exchange and performance 

standards, importance of ballast water treatment. Types of treatment of ballast water and BWM 

technologies; BWM plans, development of national and regional BWM strategies; Rapid Status 

Assessment; Economic Assessments, Legal and Institutional requirements for effective BWM; Port 

Biological Surveys and Case Studies; Risk Assessments; Early Detection; Rapid Response and 

Monitoring; Compliance and enforcement strategies within the framework of the Globallast 

Partnership Programme.   
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MASC 638 DEEP SEA SCIENCE 

The deep sea environment is an area that is accorded little attention but holds lots of resources and 

play host to a number of living organisms worth studying. The course will delve into the Structure 

and function of benthic systems; Hydrothermal vents and cold seeps; Secondary productivity of the 

deep sea; Species diversity of deep sea environment; Adaptation and distribution of deep sea life 

forms; Census of deep sea life; Exploring deep sea environment; Impact studies of deep sea mineral 

exploration; Deep sea drilling; and Introductory deep sea archaeology. 

 

 

MASC 642 AQUATIC BOTANY 

Aquatic plants form a very important component of aquatic ecosystems and play vital role in being 

the base of every food chain in the ecosystem. Marine and freshwater plants range in size from 

micro to macro and are very diverse and complicated in nature. The course will open students to 

ecological functions and economic uses of aquatic plants with special emphasis on Taxonomy, 

physiology, ecology and economic importance of marine and freshwater plants. Other special topics 

such as biofuel generation from aquatic plants will be treated.   

 

 

MASC 644 GLOBAL WARMING AND THE COASTAL ENVIRONMENT 

Global warming is a world-wide issue that has caught the attention of several governments and 

addressing this issue requires understanding the processes that lead to its occurrence so that 

measures can be taken by individuals, cooperate bodies and governments to mitigate the impacts. 

The course aims at giving in-depth understanding to students on the causes, effects and measures to 

mitigate global warming and climate change. The course will cover areas such as Global warming; 

History and current trends; Driving forces;  Major causes, impacts, threats, and opportunities for the 

marine and coastal environment; Sea level rise and its implications on coastal development;  

Assessment, vulnerability, adaptation, enhancement, sustainability, and mitigation of impacts on 

coastal ecosystems and coastal communities;  Contemporary and novel approaches at reducing 

global warming (biofuels, waste to energy, carbon financing) and international agreements;  

Communicating climate change; and, Modelling and predicting climate change and its impacts.   

 

 

MASC 646 REMOTE SENSING AND GIS APPLICATIONS 

Acquisition of data via satellite is a growing field that needs to be explored to reduce cost, time and 

material resource used in physical data collection. The field of remote sensing and its application is 

far advanced and being employed in the marine environment. This course will equip students with 

knowledge and skills in obtaining, processing, interpreting and applying remotely-sensed data to 

solving real life issues such as relating to climate change, marine productivity and physical state of 

the oceans. The course will cover aspects such as Fundamentals of remote sensing (electromagnetic 

energy to obtain spatial information, platforms, sensors); Principles of ocean remote sensing; 

Principles of image processing and archiving; Data collection systems; calibration techniques; data 

processing techniques and software; Aerial Photography; Applications (e.g. ocean colour, 

upwelling, currents, habitat mapping); Introduction to Geographic Information Systems (GIS); 

Spatial Analysis Applications - e.g. coastal mapping, coastal erosion, vulnerability and hazard 

analysis, etc. 

 

 

FISH 607 FISHERIES MANAGEMENT  

This course will examine the constraints that hinder fisheries management in tropical waters and the 

various management approaches employed by fisheries scientist. The selected topics to be treated 

include:  Fishery management systems: management approaches (comprehensive rational planning, 
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precautionary and adaptive management); management scopes (single species management 

compared with multi-species and multi-gear management); Use rights; control rights and fisheries 

co-management. Fisheries Law of Ghana; FAO Code of conduct for responsible fisheries 

management; Maximum Sustainable Yield and Maximum Economic Yield as technical reference 

points in fisheries management; Fisheries regulations: Input controls (e.g. limitation on number of 

fishing units, efficiency and types of fishing gear, closures, mesh size and escape gaps (and output 

controls (size limits, rejection of spawning /gravid females, catch quotas).  

 

 

FISH 613 FISHERIES RESOURCE DYNAMICS AND ASSESSMENT 
This course will provide grounding in modern techniques necessary for fisheries resource dynamics 

and assessment. Students will be introduced to topics such as collection of fisheries data for 

assessment: simple random sampling, stratified random sampling, sampling at landing ports; age-

based stock assessment compared with length-based stock assessment; estimation of intermediate 

fishery parameters e.g. growth and mortality parameters, carrying capacity, recruitment and 

catchability. Indicators for measuring current status of fisheries: catch, effort and CPUE, stock size. 

Estimation of Maximum Sustainable Yield using suitable models. Estimation of potential yield and 

stock status using life history parameters. Types of overfishing. Stock assessment tools. 

 

FISH 621 CONSERVATION AND PRESERVATION OF GENETIC RESOURCE 

This course is geared towards providing a clear understanding of the principles of biodiversity and 

conservation and the importance of the preservation of fisheries genetic resources. The course will 

cover the principles of biodiversity and conservation, importance of fish genetic diversity. 

Strategies and techniques for the monitoring, preservation and enhancement of fish genetic 

resources. Effects of alien and invasive species on fish genetic resource. Fish Biotechnology. 

 

 

COMA 650 DISSERTATION  

A supervised dissertation on an independent research work undertaken by candidate in an applied 

area after presenting a proposal as specified in COMA 651. This dissertation will cover the last 

three months of study and the topic must be approved by a committee of senior members. This will 

be assessed for 12 credits. 

 

 

COMA 651 SEMINAR I 

The student is expected to attend all seminars specified by the Department. Each student is expected 

to make his/her own oral presentation on a proposed research at a project proposal seminar.  

 

Seminars on offer include coastal management, climate change related issues, remote sensing, 

marine pollution, coastal processes, fish stock assessment, fisheries management, and other related 

fields. 
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M.Sc. FISHERIES MANAGEMENT 

(24 credits minimum and 36 credits maximum) 

 

FIRST SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

FISH 603 Aquaculture 3 

FISH 607 Fisheries Management 2 

FISH 611 Ecology of Fishes 2 

FISH 613 Fisheries Resource Dynamics and Assessment 3 

FISH 617 Fisheries Techniques 2 

TOTAL  12 

 

ELECTIVES 

A minimum of 2 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

FISH 621 Conservation and Preservation of Fisheries Genetic Resources 2 

FISH 623 Fish Processing and Utilization 2 

COMA 601 Integrated Coastal Management 2 

TOTAL  6 

 

 

SECOND SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

FISH 606 Fish Taxonomy 2 

MAFS 602 Research Methods 2 

TOTAL  4 

 

ELECTIVES 

A minimum of 8 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

FISH 608 Fisheries Economics 2 

FISH 616 Fish Pathology 2 

FISH 622 Fish Nutrition and Energetics  2 

FISH 638 Ecosystem Approach to Fisheries Management (EAF) 3 

MASC 648 Legal Framework for Aquatic Resources Management 2 

TOTAL  11 

Total credits for course work is a minimum of 24 credits and a maximum of 36 credits. 

 

 

DISSERTATION  
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(Requirement of 15 credits) 

 

Core Courses                 Credits 
FISH 650  Dissertation        12 

FISH 651  Seminar I         3 

 

 

The minimum number of total credits required for graduation in M.Sc. Fisheries Management is 41 

credits.  

 

 

COURSE DESCRIPTIONS 

 

FISH 603 AQUACULTURE 

This course is designed to familiarize students with the concept of aquaculture and to apply the 

principles for sustainable aquaculture. The course will focus on: Methods of production; 

Aquaculture in cages and enclosures: selection of sites, designs of cages, fish pens and net 

enclosures;  Hatchery based rearing techniques and principles;  Cultural practices employed for 

selected species; Selective breeding; Feeding and food formulation; Case studies of specific fish 

culture;  Environmental and ecological considerations; Ocean ranching;  Processing and marketing; 

Economics of fish rearing (equipment, operating costs, manpower cost, energy, maintenance and 

marketing etc.); Microfinance in aquaculture; Constraints for aquaculture development in the 

tropics and mitigation measures. 

 

 

FISH 606 FISH TAXONOMY 

The purpose of this course is to provide students with a basic understanding about the components 

of fish identification, classification and diversity. The course content includes: Overview of theories 

of classification; Nomenclature; Phylogenetic systematics (including principles and revisionary 

studies); Comparative studies of modern systems of classification based on morphological and 

phylogenetic considerations; Molecular systematics and Evolution of fishes.  

 

 

 

FISH 607 FISHERIES MANAGEMENT 

This course will examine the constraints that hinder fisheries management in tropical waters and the 

various management approaches employed by fisheries scientists. The selected topics to be treated 

include: Fishery management systems: management approaches (comprehensive rational planning, 

precautionary and adaptive management); management scopes (single species management 

compared with multi-species and multi-gear management); Use rights; control rights and fisheries 

co-management. Fisheries Law of Ghana; FAO Code of conduct for responsible fisheries 

management; Maximum Sustainable Yield and Maximum Economic Yield as technical reference 

points in fisheries management; Fisheries regulations: Input controls (e.g. limitation on number of 

fishing units, efficiency and types of fishing gear, closures, mesh size and escape gaps (and output 

controls (size limits, rejection of spawning /gravid females, catch quotas).  

 

 

FISH 608 FISHERIES ECONOMICS 

This course will provide grounding in fisheries economics and their use in fisheries management. 
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The course will place emphasis on: trends in capture fisheries production (inland and marine); 

Importance of small scale fisheries as source of income and employment; Fisheries economics: 

equilibrium in an uncontrolled fishery versus optimum exploitation;  Economic efficiency; 

Economic overfishing; Economic rent; Economic and subsidy support needed for development of 

small scale fisheries; Economics of overcapitalization/excess capacity in fisheries; Control and 

reduction of fishing capacity (e.g. incentive blocking management measures –TACs, License 

limitation schemes, vessel catch limits, individual effort quotas, gear and vessel restrictions and 

incentive adjusting measures- Taxes, individual harvest quotas, co-management and community-

based fisheries management);  Approaches to measuring maximum potential catch  (fleet hold 

capacity,  Maximum Economic Yield etc.);  Environmental fluctuations and fleet capacity; Prices, 

costs and internal rate of returns;  Applied fisheries models including modelling of economic 

returns in fisheries.  

 

 

FISH 611 ECOLOGY OF FISHES 

This course is aimed at providing an understanding on fish ecology. It will examine the biotic and 

abiotic factors that affect fishes, weather and upwelling as environmental determinants of fish 

abundance in inshore waters; Biotic interactions of fishes (parasitism, predation, competition, 

mutualism etc.);  Adaptive features (morphological, behavioural and physiological) for spawning, 

growth, survival and distribution of fishes; Trophic categories of fishes; Morphological/anatomical 

adaptations for feeding; The structure of fish communities (food chains, food webs);  Energy budget 

of fishes;  Life history strategies Fish assemblages; Impact of fishing on the aquatic ecosystem; Fish 

reactions and vulnerability to gear; Fish migration; Man and fish ecology. 

 

 

FISH 613 FISHERIES RESOURCE DYNAMICS AND ASSESSMENT 
This course will provide grounding in modern techniques necessary for fisheries resource dynamics 

and assessment. Students will be introduced to topics such as collection of fisheries data for 

assessment: simple random sampling, stratified random sampling, sampling at landing ports; age-

based stock assessment compared with length-based stock assessment; estimation of intermediate 

fishery parameters e.g. growth and mortality parameters, carrying capacity, recruitment and 

catchability; Indicators for measuring current status of fisheries: catch, effort and CPUE, stock size; 

Estimation of Maximum Sustainable Yield using suitable models; Estimation of potential yield and 

stock status using life history parameters; Types of overfishing. Stock assessment tools. 

 

 

FISH 616 FISH PATHOLOGY 

This course is designed to provide a broad theoretical knowledge on pathogens and the modern 

methods for their control and management. The course will therefore cover the following topics:  

The concept of pathogens and the environment (host-pathogen relationships); Economic importance 

of fish diseases (impact on the aquaculture industry); Stress in fish; Anatomy and histology of fish; 

Tropical freshwater and marine fish diseases of bacterial, viral, fungal, parasitic, environmental and 

nutritional origin-their causes, diagnoses and treatment); Diseases from blood;  Contemporary tools 

for disease detection, prevention, control and management; Fish immunology and Toxicology; Case 

studies. 

 

 

FISH 617 FISHERIES TECHNIQUES 
This course is intended to familiarize students with the relevant practical skills and modern 

computing methods necessary for the work of a fisheries scientist. The content of the course include 

but not limited to Fish identification; Sampling methods for catch and effort statistics (e.g. stratified 

random sampling);  Sampling for length composition; Computer-based length frequency analyses 
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(e.g. FISAT, ELEFAN software);  Common equipment used in fish surveys; Field and laboratory 

methods used in fishery studies (e.g. age determination, quantitative description of diet, and aquatic 

habitat measurements);  Determination of spawning season and  estimation of fecundity; Fishing 

gear and selectivity (selection factor, trawl selection and gill net selection); Introduction to remote 

sensing applications in fisheries (e.g. mapping coastal aquaculture and fisheries structures); and 

Fishing Technology. 

 

 

FISH 621 CONSERVATION AND PRESERVATION OF FISHERIES GENETIC 

RESOURCES 

This course is geared towards providing a clear understanding of the principles of biodiversity and 

conservation and the importance of the preservation of fisheries genetic resources. The course will 

cover the principles of biodiversity and conservation; Importance of fish genetic diversity; 

Strategies and techniques for the monitoring, preservation and enhancement of fish genetic 

resources; Effects of alien and invasive species on fish genetic resource; Fish Biotechnology. 

 

 

FISH 622 FISH NUTRITION AND ENERGETICS 

The course is aimed at introducing students to fish nutrition, feeding and energy requirements. The 

course will further explore the nutritional quality and energy value of fish feed, classification of 

food, nutritional deficiencies and their management;  Feeding, metabolism and growth, anatomy of 

digestive system, feeding adaptations, basic principles of bioenergetics;  Energy budget equation 

(energy of food materials, utilization and loss of energy, estimation of food consumption); Ingestion 

levels, assimilation, respiration and construction of energy budgets for different developmental 

stages. 

 

 

FISH 623 FISH PROCESSING AND UTILIZATION 

The general aim of this course is to introduce students to the global trends in fish utilization and 

processing applications. Some of the areas of focus will be: Patterns of fish marketing in the 

developed and developing economies; Producer-consumer linkages; Product-types and processing; 

Trader and functions, i.e. small-scale and large-scale; Equipment and installation; Prices, cost and 

internal rate of returns; Special topics. 

 

 

FISH 638 ECOSYSTEM APPROACH TO FISHERIES MANAGEMENT (EAF) 
This innovative course will explore the concept of the EAF and introduce students to a more holistic 

and advance processes in fisheries management. The focus will be on world fisheries - Status and 

trends; Key sustainability issues in world fisheries; International instruments relevant to fisheries; 

Introduction to fisheries; Management measures and tools; Introduction to the EAF and why it is 

needed; General discussion on EAF principles and their relevance to coastal fisheries in Africa; 

Overview of approaches relevant to fisheries management and relationship to EAF (sector-based 

approaches and cross-sectorial approaches; Identifying key issues (ecological, socio-economic and 

governance) for sustainability in fisheries; Evaluating the costs and benefits of different 

management measures and strategies to achieve desired results; Validation and formalization of the 

management plans; Implementation of EAF - Legal considerations; Monitory, Control and 

Surveillance (MCS);  The marine environment and its resources; Indicators of social and economic 

well-being; Monitoring and  performance evaluation of fisheries management, etc. Case studies. 
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COMA 601 INTEGRATED COASTAL MANAGEMENT 

The general aim of this course is to introduce students to the management of the coast using an 

integrated approach to achieve sustainability. The course will focus on the importance of Integrated 

Coastal Area Management (ICAM); Definitions and basic concepts in ICAM; Evolution of global 

perspectives on ICAM; The role of gender in ocean and coastal activities; Problems and 

opportunities in the coastal zone; Coastal zones of Western Africa; Coastal and ocean activities in 

Western Africa; Social, economic, and political institutions involved with coastal and ocean uses in 

Western Africa. 

 

 

MAFS 602 RESEARCH METHODS 

The objective of this course is to equip students with the relevant skills to design and undertake 

independent field research and to process data for analyses and interpretation. Emphasis will be 

placed on statistical methods and the considerations that influence the choice of research topics. The 

course will introduce students to topics such as Experimental design; Survey methods; Data 

manipulation; Hypothesis testing; Parametric and nonparametric statistics. Other topics will include 

Univariate and multivariate analyses; Introduction to modelling; Time series analysis; Statistical 

computing; Scientific reporting; and ethics in research. 

 

 

MASC 648 LEGAL FRAMEWORK FOR AQUATIC RESOURCES MANAGEMENT 

Although a shared resource, the marine environment is regarded as an extension of continental 

landmass and therefore has portions owned by respective coastal nations. This has led to political 

demarcations, thus requiring the formulation of a legal framework for peaceful exploration and 

exploitation of the resources of the marine environment. This course will introduce students to the 

legal framework established and adopted for managing and regulating movement of vessels, and, 

the exploration and exploitation of aquatic resources. Areas to be covered include The United 

Nations Convention on the Law of the Sea (UNCLOS) and its relevance to management of marine 

and coastal resources and scientific research; Evolution of international regimes affecting coastal 

zones (United Nations Conference on Environment (UNCED); Key outputs and concepts of 

UNCED; Ocean and coastal issues of UNCED; and Regional Seas Programme). 

 

 

FISH 650 DISSERTATION  

A supervised dissertation on an independent research work undertaken by candidate in an applied 

area after presenting a proposal as specified in FISH 651. This dissertation will cover the last three 

months of study and the topic must be approved by a committee of senior members. This will be 

assessed for 12 credits. 

 

 

FISH 651 SEMINAR I 

The student is expected to attend all seminars specified by the Department. Each student is expected 

to make his/her own oral presentation on a proposed research at a project proposal seminar.  

 

Seminars on offer include coastal management, climate change related issues, remote sensing, 

marine pollution, coastal processes, fish stock assessment, fisheries management, and other related 

fields. 
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MPHIL PROGRAMME 

 

A. ADMISSION REQUIREMENTS 

(a) M. Phil. AQUACULTURE 

A good first degree in the Physical or Biological Sciences from a recognized University is required 

for admission. 

 

(b) M. Phil. COASTAL MANAGEMENT  

A good first degree in the Physical Sciences or Biological Sciences or Social Sciences from a 

recognized University is required for admission.  

 

 

B. OTHER REQUIREMENTS 

Where a candidate is judged to have any deficiency, this may be remedied by requiring the 

candidate to make up as appropriate either by course work or mini-project or both. Additionally, the 

requirements stated in the Handbook for Graduate Studies may apply where appropriate 

 

C.  DURATION 

The programme will last for a period of four semesters, (24 months) comprising of course work and 

research thesis in the second year. 

 

 

 

 

 



Page 25 of 36 

 

M.PHIL AQUACULTURE 

COURSE STRUCTURE 

 

FIRST YEAR 

 

(24 credits minimum and 36 credits maximum) 
 

FIRST SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

AQUA 603 Aquaculture Practice 3 

AQUA 607 Reproductive Endocrinology of fish 2 

AQUA 609 Aquaculture Holding Facilities 2 

AQUA 613 Genetics in Aquaculture 3 

FISH  607 Fisheries Management 2 

TOTAL  12 

 

 

ELECTIVES 

A minimum of 2 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

FISH 609 Environmental Fish Physiology 2 

FISH 621 Conservation & Preservation of Fisheries Genetic Resources 2 

FISH 623 Fish Processing and Utilization 2 

TOTAL  6 

 

 

SECOND SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

AQUA 614 Aquaculture Economics 2 

AQUA 616 Technologies for Sustainable Aquaculture Development 2 

MAFS  602 Research Methods 2 

TOTAL  4 

 

 

ELECTIVES 

A minimum of 8 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

FISH 608 Fisheries Economics 2 

FISH 616 Fish Pathology  2 

FISH 622 Fish Nutrition and Energetics 2 
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FISH 632 Limnology 2 

AQUA 624 Fish Breeding and Hatchery Management 3 

AQUA 626 HACCP Procedures and Quality Control and Hazard Analysis in 

Aquaculture 

3 

MASC 612 Aquatic Health and Impact Studies 2 

MASC 642 Aquatic Botany 2 

TOTAL  18 

 

 

Total credits for course work is a minimum of 24 credits and a maximum of 36 credits. 

 

 

 

 

SECOND YEAR  

(Requirement of 36 Credits) 

 

Core Courses         Credits 

AQUA 600  Thesis Research      30 

AQUA 601  Seminar I       3 

AQUA 602  Seminar II       3 

 

 

The minimum number of total credits required for graduation in M.Phil. Aquaculture is 62 credits. 

 

 

COURSE DESCRIPTIONS 

 

AQUA 603    AQUACULTURE PRACTICE    

This course aims at introducing students to the recent developments in global aquaculture practices, 

including integrated aquaculture, sustainability and environmental effects. The course content 

include modern aquaculture practices and systems; review of biology of culturable aquatic 

organisms; obtaining finfish and shellfish for culture; review of breeding and propagation 

techniques for selected tropical fish species. The practice of aquaculture in land and water based 

facilities; (Rearing cycle, feeding and nutrition), hatchery techniques; environmental requirements 

of juvenile stages; grow-out operations and harvesting. Major diseases and their treatments. 

Ornamental fish culture practices. 

 

 

AQUA 607     REPRODUCTIVE ENDOCRINOLOGY OF FISH 

This course aims at introducing students to the various technologies for the exogenous manipulation 

of fish reproduction to be used in aquaculture for sustainability. The course will focus on the 

Gonads- early gonadal development, ovarian development, three patterns oocyte growth (spawn 

once only and die, spawn several time and generally produce one batch of eggs per year, spawn 

several times); Patterns of testicular development; Endocrine organs and hormones (with particular 

reference to the pituitary and the hypothalamus)- cellular origin and roles of gonadotropins; Ovarian 

steroids, testicular steroids, cellular origin of ovarian steroids, cellular origin of testicular steroids; 

Sex differentiation; Control of spermiation and changes in steroid hormone levels in teleosts. 

 

 

AQUA 609 AQUACULTURE HOLDING FACILITIES   
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The student is expected to learn how to design and construct the various holding facilities and to 

explore their suitability and challenges. This course will examine the various aquaculture holding 

facilities: ponds, tanks, cages, pens, hapas and raceways; Ecological and engineering considerations 

for siting of holding facilities; Design and construction, placement (layout and  

organization), maintenance and operation. 

 

 

AQUA 613 GENETICS IN AQUACULTURE 

This course is geared towards providing a clear understanding of the principles of genetics, the 

methods and the theories employed by aquaculturists. The course will cover the importance of 

genetics in aquaculture; Basic genetic principles- molecular genetics and cytogenetics, genetics of 

individual organisms; The Hardy-Weinberg Law and genetics of populations-fitness. In addition, 

the course will introduce students to inbreeding depression tandem selection, indirect selection, 

intentional inbreeding; Hybrids, heterosis or hybrid vigour, outcrossing, rotational line crossing; 

Genetic engineering in aquaculture-tools for stock identification (genetic markers) and tools for 

breeding (heritability, mass selection, family selection, progeny selection). 

 

 

AQUA 614  AQUACULTURE ECONOMICS      

The course intends to provide the ability to apply basic economic principles and to understand 

economic issues relating to aquaculture. Emphasis is placed on the review of basic economic 

principles; Global status of aquaculture; Economic aspects of fish production; Economics of fish 

rearing- biotechnical information required, equipment necessary and costs.  The course will further 

cover the estimation of operation costs of fish production in culture facilities (capital and recurrent 

costs) and the estimation of profits from fish farms in a normal year. 

 

 

AQUA 616 TECHNOLOGIES FOR SUSTAINABLE AQUACULTURE   

 DEVELOPMENT          

The purpose of this course is to expose students to the various technologies aimed at sustainable 

aquaculture development. The topics to be treated include but not limited to seed production 

facilities and seed safety; Analysis of environmental impacts of aquaculture; ameliorating measures; 

Sustainable growth and expansion of aquaculture: an ecosystem approach; Environmental Impact 

processes in aquaculture establishment; Water quality management and treatment.  

 

 

 

AQUA  624   FISH BREEDING AND HATCHERY MANAGEMENT                                 

The course is essentially designed to equip students with the relevant skills in fish breeding and 

hatchery management. The course will focus on the biology of farmed aquatic species with 

emphasis on reproductive systems and strategies; Strategies for mass production; Seed resources 

and supply; Seed management and quality; Seed marketing and support services; Legal and policy 

frameworks; Technologies for seed improvement and certification; Seed production limitation and 

risks. 

 

 

AQUA 626 HACCP PROCEDURES AND QUALITY CONTROL AND HAZARD 

ANALYSIS IN AQUACULTURE 

This course aims at inculcating into the students the concept of preventive approach to reduce the 

risk of food safety hazards. The course will treat topics such as general principles for good hygienic 

practices; Food safety; Industrialization and mass production; Steps in HACCP application in 

aquaculture practices: manufacturing, production systems, standard operating procedures and 
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systems;  Hazard analysis, identification of critical control points, monitoring and corrective action 

procedures;  Quality management and inspection systems; Quality assurance and management tools. 

 

 

FISH 607 FISHERIES MANAGEMENT 

This course will examine the constraints that hinder fisheries management in tropical waters and the 

various management approaches employed by fisheries scientists. The selected topics to be treated 

include: Fishery management systems: management approaches (comprehensive rational planning, 

precautionary and adaptive management); management scopes (single species management 

compared with multi-species and multi-gear management); Use rights; control rights and fisheries 

co-management. Fisheries Law of Ghana; FAO Code of conduct for responsible fisheries 

management; Maximum Sustainable Yield and Maximum Economic Yield as technical reference 

points in fisheries management; Fisheries regulations: Input controls (e.g. limitation on number of 

fishing units, efficiency and types of fishing gear, closures, mesh size and escape gaps (and output 

controls (size limits, rejection of spawning /gravid females, catch quotas).  

 

 

FISH 608 FISHERIES ECONOMICS 

This course will provide grounding in fisheries economics and their use in fisheries management. 

The course will place emphasis on: trends in capture fisheries production (inland and marine); 

Importance of small scale fisheries as source of income and employment; Fisheries economics: 

equilibrium in an uncontrolled fishery versus optimum exploitation.  Economic efficiency; 

economic overfishing; economic rent; Economic and subsidy support needed for development of 

small scale fisheries; economics of overcapitalization/excess capacity in fisheries; control and 

reduction of fishing capacity (e.g. incentive blocking management measures –TACs, License 

limitation schemes, vessel catch limits, individual effort quotas, gear and vessel restrictions and 

incentive adjusting measures- Taxes, individual harvest quotas, co-management and community-

based fisheries management;  Approaches to measuring maximum potential catch  (fleet hold 

capacity,  Maximum Economic Yield etc).  Environmental fluctuations and fleet capacity; Prices, 

costs and internal rate of returns; Applied fisheries models including modelling of economic returns 

in fisheries.  

 

 

FISH 609 ENVIRONMENTAL FISH PHYSIOLOGY  

Students will be introduced to environmental factors in the aquatic environments and how they 

affect fish growth, survival and reproduction. Students will be taken through areas such as 

Introduction and scope of environmental physiology of fishes;  Physiological adaptations of fishes 

to the aquatic environment for respiration, swimming, growth and reproduction; Fish growth – 

factors affecting growth, growth regulation and growth rate measurements; Effect of light on 

production; Effects of temperature, salinity and pressure changes;  Circulation and respiration in 

critical conditions including respiratory gases; Fish activity and fish behaviour including 

adaptations in communication, locomotion, and migration; Reproductive endocrinology of fish: 

endocrinal organs and hormones, testicular and ovarian steroids; mechanism of induced spawning; 

Other physiological adaptations of fish to special habitats.  

 

 

FISH 616 FISH PATHOLOGY 

This course is designed to provide a broad theoretical knowledge on pathogens and the modern 

methods for their control and management. The course will therefore cover the following topics:  

The concept of pathogens and the environment (host-pathogen relationships); Economic importance 

of fish diseases (impact on the aquaculture industry); Stress in fish; Anatomy and histology of fish; 

Tropical freshwater and marine fish diseases of bacterial, viral, fungal, parasitic, environmental and 
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nutritional origin-their causes, diagnoses and treatment); Diseases from blood;  Contemporary tools 

for disease detection, prevention, control and management; Fish immunology and Toxicology; Case 

studies. 

 

 

FISH 621 CONSERVATION AND PRESERVATION OF FISHERIES GENETIC 

RESOURCES 

This course is geared towards providing a clear understanding of the principles of biodiversity and 

conservation and the importance of the preservation of fisheries genetic resources. The course will 

cover the principles of biodiversity and conservation; Importance of fish genetic diversity; 

Strategies and techniques for the monitoring, preservation and enhancement of fish genetic 

resources; Effects of alien and invasive species on fish genetic resource; Fish Biotechnology. 

 

 

FISH 622 FISH NUTRITION AND ENERGETICS 

The course is aimed at introducing students to fish nutrition, feeding and energy requirements. The 

course will further explore the nutritional quality and energy value of fish feed, classification of 

food, nutritional deficiencies and their management.  Feeding, metabolism and growth, anatomy of 

digestive system,  feeding adaptations,  basic principles of bioenergetics.  Energy budget equation 

(energy of food materials, utilization and loss of energy, estimation of food consumption). Ingestion 

levels, assimilation, respiration and construction of energy budgets for different developmental 

stages. 

 

FISH 623 FISH PROCESSING AND UTILIZATION 

The general aim of this course is to introduce students to the global trends in fish utilization and 

processing applications. Some of the areas of focus will be: patterns of fish marketing in the 

developed and developing economies; producer-consumer linkages; product-types and processing; 

trader and functions; i.e. small-scale and large-scale; equipment and installation; prices, cost and 

internal rate of returns; special topics. 

 

 

FISH 632 LIMNOLOGY 

Systems, phenomena, conditions, and life forms that exist in lakes are unique and quite different 

from those of the marine environments although they share some similarities. The course will focus 

on Development of lake basins and their associated characteristics; Waves and other angular 

movements in lakes, laminar flow in streams, diffusion gradients etc.; Chemical cycles in inland 

waters; exchange of ionic species in the benthic-limnetic interface (redox potential);  The 

hydrologic cycle; Productivity of freshwater systems; Paralimnetic environment and anthropogenic 

effects in lake eutrophication processes; and, Limnological methods  and hydrobiological 

techniques. 

 

 

MAFS 602  RESEARCH METHODS  

The objective of this course is to equip students with the relevant skills to design and undertake 

independent field research and to process data for analyses and interpretation. Emphasis will be 

placed on statistical methods and the considerations that influence the choice of research topics. The 

course will introduce students to topics such as Experimental design; Survey methods; Data 

manipulation; Hypothesis testing; Parametric and nonparametric statistics; Other topics will 

include: Univariate and multivariate analyses; Introduction to modelling; Time series analysis; 

Statistical computing; Scientific reporting; and ethics in research. 
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MASC 612 AQUATIC HEALTH AND IMPACT STUDIES 

The course aims at equipping students with social and scientific issues relating to aquatic health. 

This includes all aquatic environments. Topics to be treated cover Factors affecting aquatic health; 

Pollution and environmental toxicology; Impacts of development projects on aquatic systems; 

Regulations, assessment and management of aquatic systems; Monitoring impacts on aquatic 

ecosystems; Bacteriological indicators; and Detecting changes in aquatic systems.  

 

 

MASC 642 AQUATIC BOTANY 

Aquatic plants form a very important component of aquatic ecosystems and play vital role in being 

the base of every food chain in the ecosystem. Marine and freshwater plants range in size from 

micro to macro and are very diverse and complicated in nature. The course will open students to 

ecological functions and economic uses of aquatic plants with special emphasis on Taxonomy, 

physiology, ecology and economic importance of marine and freshwater plants. Other special topics 

such as biofuel generation from aquatic plants will be treated.   

 

AQUA 600  THESIS RESEARCH 

A supervised thesis on an independent and original research work undertaken by candidate in an 

applied area after presenting a proposal as specified in AQUA 601. This thesis will cover the two 

semesters of the second year. The final write-up of the project itself should be submitted by the end 

of the academic year (i.e. year two of study). This will be assessed for 30 credits. 

 

 

AQUA 601  SEMINAR I 

The student is expected to attend all seminars specified by the Department. Each student is expected 

to make his/her own oral presentation on a proposed research at a project proposal seminar.  

 

Seminars on offer include coastal management, climate change related issues, remote sensing, 

marine pollution, coastal processes, fish stock assessment, fisheries management, and other related 

fields. 

 

 

AQUA 602  SEMINAR II 

In the second year, each student will make an oral presentation on the results of research 

undertaken. The student must also present a progress report midway into the second year. These 

will be assessed for 3 credits. 
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M.PHIL COASTAL MANAGEMENT 

 

COURSE STRUCTURE 

 

FIRST YEAR 

 

(24 credits minimum and 36 credits maximum) 

 

FIRST SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

COMA 601 Integrated Coastal Management 2 

COMA 603 Coastal tourism 2 

COMA 605 Coastal Biodiversity and Conservation 3 

COMA 607 Community-Based Coastal Resource Management 2 

COMA 609 Implementation of Coastal Zone Programs 2 

COMA 611 Structure and Function of Coastal Ecosystems 3 

TOTAL  14 

 

 

ELECTIVES 

A minimum of 2 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

COMA 613 Impacts of Oil and Gas Industry on Marine Ecosystems 3 

FISH 607 Fisheries Management 2 

FISH 613 Fisheries Resource Dynamics and Assessment 3 

FISH 621 Conservation and Preservation of Fisheries Genetic Resources 3 

TOTAL  11 

 

 

SECOND SEMESTER 

 

CORE 

Course 

Code 

Course Title Credits 

MAFS 602 Research Methods     2 

MASC 612 Aquatic Health and Impact Studies 2 

TOTAL  4 
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ELECTIVES 

A minimum of 8 credits to be selected depending on the student’s research area and in consultation 

with the Principal Supervisor. 

Course 

Code 

Course Title Credits 

MASC 626 Ecology and Conservation of Higher Marine Vertebrates  2 

MASC 634 Marine Biogeochemistry 2 

MASC 636 Ballast Water Management 3 

MASC 638 Deep Sea Science 2 

MASC 642 Aquatic Botany 2 

MASC 644 Global Warming and the Coastal Environment 2 

MASC 646 Remote Sensing and GIS Applications 3 

TOTAL  16 

 

 

Total credits for course work is a minimum of 24 credits and a maximum of 36 credits. 

 

 

SECOND YEAR 

 

(Requirement of 36 credits) 

 

Core Courses          Credits 

COMA 680  Thesis Research       30 

COMA 681  Seminar I        3 

COMA 682  Seminar II        3 

 

 

The minimum number of total credits required for graduation in M.Phil. Coastal Management is 64 

credits. 

 

 

COURSE DESCRIPTIONS 

 

COMA 601  INTEGRATED COASTAL MANAGEMENT 

The general aim of this course is to introduce students to the management of the coast using an 

integrated approach to achieve sustainability. The course will focus on the importance of Integrated 

Coastal Area Management (ICAM); Definitions and basic concepts in ICAM; Evolution of global 

perspectives on ICAM; The role of gender in ocean and coastal activities; Problems and 

opportunities in the coastal zone; Coastal zones of Western Africa; Coastal and ocean activities in 

Western Africa; Social, economic, and political institutions involved with coastal and ocean uses in 

Western Africa. 

 

 

COMA 603  COASTAL TOURISM 

This course aims at providing knowledge and understanding of coastal systems and their 

importance in tourism whilst putting in strategies for their sustainable development. The student 

will study tourism (nature, spatial dimension and driving force); Coastal systems and sustainable 
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development; Sustainable coastal tourism development; Coastal Ecotourism; Livelihood System 

(i.e. Resources-based and Non Resources-based); Socio-economic driving forces; Stages of 

development processes; Integrated analysis (social and ecological); Modelling environmental load 

from tourism; Sustainable and decision tools for coastal tourism; Case studies. 

 

 

COMA 605  COASTAL BIODIVERSITY AND CONSERVATION 

This course is designed to equip the student with skills to enable him/her to clearly understand the 

issues of biodiversity, conservation and the various techniques employed in their assessment and 

monitoring. The student will be introduced to biodiversity assessment techniques, strategies, habitat 

mapping; Conservation priorities (prioritizing species and habitats, hot spots of global marine and 

coastal biodiversity); Monitoring biodiversity (bias and accuracy, sampling, quadrats; and transects, 

mark-release-recapture, monitoring environmental variables); National biodiversity-related 

conventions; Threats to coastal biodiversity strategies and plans; Marine protected areas. 

 

 

COMA 607 COMMUNITY-BASED COASTAL RESOURCE MANAGEMENT 

This course exposes students to the relevance of local or indigenous participation in the 

management of coastal resources. The students will thus study the principles of community-based 

coastal managements (empowerment, equity, sustainable development, respect for traditional 

indigenous knowledge, gender fairness); Participation and participatory methods (socio-economic 

planning, stakeholder analysis, focal group discussion, interviews, resource mapping, and livelihood 

projects); Engagement with civic organizations and other relevant stakeholders; Education and 

awareness creation programmes. 

 

 

COMA 609  IMPLEMENTATION OF COASTAL ZONE PROGRAMS 

This course is aimed essentially at providing students with skills in formulation and evaluating 

ICZM programs. The course will therefore focus on Program formulation process; Setting 

priorities; Formulation of goals, objectives and strategies; Establishing boundaries for the 

management area; The implementation process, management tools and techniques during 

implementation, conflict management, public participation; Role of science, technology and 

innovation in ICZM programmes;  Evaluation of ICZM programs. 

 

 

COMA 611  STRUCTURE AND FUNCTIONS OF COASTAL ECOSYSTEMS 
The goal of this course is to give the students the clear understanding on the structure and functions 

of coastal ecosystems. The course will introduce students to coastal environments, estuarine and 

lagoon ecosystems and their components; Rocky shores and sandy beaches; Shelf ecosystem; Large 

Marine Ecosystems (LMEs); Mangrove and coastal wetland ecosystems.   

 

 

COMA 613  IMPACTS OF OIL AND GAS INDUSTRY ON MARINE ECOSYSTEMS 

This course aims at giving students the grounding in the assessment of the impacts of oil and gas 

industry on marine ecosystems. The student is also expected to have knowledge on the various oil 

spill response mechanisms. The content of this course will include: Introduction to petroleum 

exploration and production; Environmental impacts of oil and gas installations; Impacts of 

petroleum exploration, production and transportation on marine ecosystems (benthic, pelagic); Oil 

spill response; Environmental sensitivity mapping; Risk assessment and Contingency planning; 

Disaster management; Fisheries and Oil interactions; Compensation schemes; Role of stakeholder 

in Oil and Gas industry; Institutional framework; Special topics. 
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MAFS 602 RESEARCH METHODS  

The objective of this course is to equip students with the relevant skills to design and undertake 

independent field research and to process data for analyses and interpretation. Emphasis will be 

placed on statistical methods and the considerations that influence the choice of research topics. The 

course will introduce students to topics such as Experimental design; Survey methods; Data 

manipulation; Hypothesis testing; Parametric and nonparametric statistics. Other topics will include 

Univariate and multivariate analyses; Introduction to modelling; Time series analysis; Statistical 

computing; Scientific reporting and ethics in research. 

 

 

MASC 612 AQUATIC HEALTH AND IMPACT STUDIES 

The course aims at equipping students with social and scientific issues relating to aquatic health. 

This includes all aquatic environments. Topics to be treated cover Factors affecting aquatic health; 

Pollution and environmental toxicology; Impacts of development projects on aquatic systems; 

Regulations, assessment and management of aquatic systems; Monitoring impacts on aquatic 

ecosystems; Bacteriological indicators; and Detecting changes in aquatic systems.  

 

 

MASC 626 ECOLOGY AND CONSERVATION OF HIGHER MARINE             

VERTEBRATES 

The course will focus on the importance of higher marine vertebrates such as marine mammals, 

turtles and birds, and strategies for their conservation. Aspects of the course will cover Taxonomic 

survey of higher marine vertebrates; Ecology and their distribution; Ecophysiology of marine birds; 

sea turtles and mammals;  Methods of data collection; Natural and human-induced mortality; 

Threats and conservation measures; Regulatory framework; and Impact of socio-cultural factors on 

marine mammals and turtles. 

 

 

MASC 634  MARINE BIOGEOCHEMISTRY 

The objective of the course is to help students broaden their knowledge on biogeochemical 

processes occurring in the marine environment. Students will be made to understand the phenology 

of some chemical elements of life. Carefully selected areas that students need to comprehensively 

understand and grasp include: Redox chemistry of seawater; Chemistry of marine sediments; 

Geologic resources (deposits); Metal biogeochemistry; Organic biogeochemistry; Hydrothermal 

vent chemistry; Biogeochemical cycles; Influence of biogeochemistry on ecology; Biogeochemistry 

of marine ecosystems; The role of the ocean carbon cycle in global change; The phenomenon of 

ocean acidification; Continental margin exchanges, etc.; Impact of climate change and feedback 

processes on the ocean carbon cycle, etc.; Fertilizing the sea as a solution to global warming and 

other current issues in greenhouse effects; Petroleum biogeochemistry; and Pharmaceuticals and 

other natural products from the sea. 

 

 

MASC 636 BALLAST WATER MANAGEMENT  

This course will expose students to the emerging issues in shipping related to ballast water 

management (BWM).  Topics to be treated include background to BWM, Hull fouling, 

characteristics of marine organisms, native, cryptogenic, invasive species and their environmental 

threats. BWM Convention, standards for ballast water management, exchange and performance 

standards, importance of ballast water treatment. Types of treatment of ballast water and BWM 

technologies; BWM plans, development of national and regional BWM strategies; Rapid Status 

Assessment; Economic Assessments, Legal and Institutional requirements for effective BWM; Port 
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Biological Surveys and Case Studies; Risk Assessments; Early Detection; Rapid Response and 

Monitoring; Compliance and enforcement strategies within the framework of the Globallast 

Partnership Programme.   

 

MASC 638 DEEP SEA SCIENCE 

The deep sea environment is an area that is accorded little attention but holds lots of resources and 

play host to a number of living organisms worth studying. The course will delve into the Structure 

and function of benthic systems; Hydrothermal vents and cold seeps; Secondary productivity of the 

deep sea; Species diversity of deep sea environment; Adaptation and distribution of deep sea life 

forms; Census of deep sea life; Exploring deep sea environment; Impact studies of deep sea mineral 

exploration; Deep sea drilling; and Introductory deep sea archaeology. 

 

 

MASC 642 AQUATIC BOTANY 

Aquatic plants form a very important component of aquatic ecosystems and play vital role in being 

the base of every food chain in the ecosystem. Marine and freshwater plants range in size from 

micro to macro and are very diverse and complicated in nature. The course will open students to 

ecological functions and economic uses of aquatic plants with special emphasis on Taxonomy, 

physiology, ecology and economic importance of marine and freshwater plants. Other special topics 

such as biofuel generation from aquatic plants will be treated.   

 

 

MASC 644 GLOBAL WARMING AND THE COASTAL ENVIRONMENT 

Global warming is a world-wide issue that has caught the attention of several governments and 

addressing this issue requires understanding the processes that lead to its occurrence so that 

measures can be taken by individuals, cooperate bodies and governments to mitigate the impacts. 

The course aims at giving in-depth understanding to students on the causes, effects and measures to 

mitigate global warming and climate change. The course will cover areas such as Global warming; 

History and current trends; Driving forces;  Major causes, impacts, threats, and opportunities for the 

marine and coastal environment; Sea level rise and its implications on coastal development;  

Assessment, vulnerability, adaptation, enhancement, sustainability, and mitigation of impacts on 

coastal ecosystems and coastal communities;  Contemporary and novel approaches at reducing 

global warming (biofuels, waste to energy, carbon financing) and international agreements;  

Communicating climate change; and, Modelling and predicting climate change and its impacts.   

 

 

MASC 646 REMOTE SENSING AND GIS APPLICATIONS 

Acquisition of data via satellite is a growing field that needs to be explored to reduce cost, time and 

material resource used in physical data collection. The field of remote sensing and its application is 

far advanced and being employed in the marine environment. This course will equip students with 

knowledge and skills in obtaining, processing, interpreting and applying remotely-sensed data to 

solving real life issues such as relating to climate change, marine productivity and physical state of 

the oceans. The course will cover aspects such as Fundamentals of remote sensing (electromagnetic 

energy to obtain spatial information, platforms, sensors); Principles of ocean remote sensing; 

Principles of image processing and archiving; Data collection systems; calibration techniques; data 

processing techniques and software; Aerial Photography; Applications (e.g. ocean colour, 

upwelling, currents, habitat mapping); Introduction to Geographic Information Systems (GIS); 

Spatial Analysis Applications - e.g. coastal mapping, coastal erosion, vulnerability and hazard 

analysis, etc. 
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FISH 607 FISHERIES MANAGEMENT  

This course will examine the constraints that hinder fisheries management in tropical waters and the 

various management approaches employed by fisheries scientist. The selected topics to be treated 

include:  Fishery management systems: management approaches (comprehensive rational planning, 

precautionary and adaptive management); management scopes (single species management 

compared with multi-species and multi-gear management); Use rights; control rights and fisheries 

co-management. Fisheries Law of Ghana; FAO Code of conduct for responsible fisheries 

management; Maximum Sustainable Yield and Maximum Economic Yield as technical reference 

points in fisheries management; Fisheries regulations: Input controls (e.g. limitation on number of 

fishing units, efficiency and types of fishing gear, closures, mesh size and escape gaps (and output 

controls (size limits, rejection of spawning /gravid females, catch quotas).  

 

 

FISH 613 FISHERIES RESOURCE DYNAMICS AND ASSESSMENT 
This course will provide grounding in modern techniques necessary for fisheries resource dynamics 

and assessment. Students will be introduced to topics such as collection of fisheries data for 

assessment: simple random sampling, stratified random sampling, sampling at landing ports; age-

based stock assessment compared with length-based stock assessment; estimation of intermediate 

fishery parameters e.g. growth and mortality parameters, carrying capacity, recruitment and 

catchability. Indicators for measuring current status of fisheries: catch, effort and CPUE, stock size. 

Estimation of Maximum Sustainable Yield using suitable models; Estimation of potential yield and 

stock status using life history parameter; Types of overfishing; Stock assessment tools. 

 

 

FISH 621 CONSERVATION AND PRESERVATION OF FISHERIES GENETIC 

RESOURCES 

This course is geared towards providing a clear understanding of the principles of biodiversity and 

conservation and the importance of the preservation of fisheries genetic resources. The course will 

cover the principles of biodiversity and conservation; Importance of fish genetic diversity; 

Strategies and techniques for the monitoring, preservation and enhancement of fish genetic 

resources; Effects of alien and invasive species on fish genetic resource; Fish Biotechnology. 

 

 

COMA 680 THESIS RESEARCH  

A supervised thesis on an independent and original research work undertaken by candidate in an 

applied area after presenting a proposal as specified in COMA 681. This thesis will cover the two 

semesters of the second year. The final write-up of the project itself should be submitted by the end 

of the academic year (i.e. year two of study). This will be assessed for 30 credits. 

 

 

COMA 681 SEMINAR I 

The student is expected to attend all seminars specified by the Department. Each student is expected 

to make his/her own oral presentation on a proposed research at a project proposal seminar.  

 

Seminars on offer include coastal management, climate change related issues, remote sensing, 

marine pollution, coastal processes, fish stock assessment, fisheries management, and other related 

fields. 

 

COMA 682 SEMINAR II 

In the second year, each student will make an oral presentation on the results of research 

undertaken. The student must also present a progress report midway into the second year. These 

will be assessed for 3 credits. 


