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DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (¥
Paulo José Relvas de Almeida T, TP T1; TP1; TP2 7.5T; 10TP
Alexandra Maria Francisco Cravo TC;PL; T T1; PL1; PL2; C1 7.5T; 24PL; 2.5TC
Oscar Manuel Fernandes Cerveira Ferreira TC; T; TP T1;, TP1;, TP2; C1 7.5T; 11TP; 2.5TC

* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.

ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS

1° S1 N/D 6

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Cultura Geral Conhecimentos basicos das Ciéncias Naturais, Fisica e Matematica

Objetivos de aprendizagem (conhecimentos, aptidées e competéncias)

Este curso pretende fornecer ao aluno uma viséo global do ambiente marinho e dos diferentes sistemas que o compdem. Serdo introduzidos
0s principais processos e caracteristicas fisicas, geoldgicas e quimicas relevantes para entender as matérias de biologia marinha e o
funcionamento dos ecossistemas marinhos. Esta disciplina constitui um pré-requisito de base para as disciplinas que se seguem. O aluno
tomara contacto com as principais caracteristicas e processos oceanograficos, incluindo aspetos fisicos, quimicos e biolégicos. Devera obter
a capacidade de identificar processos marinhos a partir de dados oceanogréficos e ter uma compreenséo geral da circulagéo oceéanica e do
seu papel no clima, biogeoquimica e ecologia. Devera entender a interdependéncia complexa dos seres humanos e do oceano.

Contelidos programaticos

Topografia, batimetria, processos geoldgicos e de coluna de 4gua. Processos fisicos responsaveis pelos processos biolégicos e quimicos
relevantes. Clima/balanco radiativo, propriedades 6ticas, temperatura, salinidade, densidade, massas de agua, estratificagdo e processos de
mistura. Principais mecanismos geradores de movimento no oceano. Circulagédo termohalina. Condig6es barotrépicas e baroclinicas.
Correntes geostrdéficas. Circulagdo induzida pelo vento. Convergéncia e divergéncia. Dindmica das regides costeiras - afloramento costeiro e
processos associados. Principais sistemas de circulacdo do oceano. Ondas e marés. Oceanografia regional. Impactos das mudancas
globais e antropogénicas na circulagéo oceanica e processos de mistura. Propriedades quimicas da &gua do mar. Gases no oceano e a
interacdo com processos hiolégicos. Ciclos biogeoguimicos marinhos. Acoplamento fisica-biogeoquimica e impactos das mudangas globais
e antropogénicas na biogeoquimica e ecossistemas.
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Metodologias de ensino (avaliacdo incluida)

(i) aulas expositivas tedricas (ii) aulas préaticas de laboratério (iii) trabalho de campo. Seré&o disponibilizados on-line elementos de suporte da
aprendizagem. Os protocolos de trabalho de laboratdrio estardo disponiveis com antecedéncia. A bibliografia basica esta disponivel na
biblioteca da Universidade. As referéncias especificas para as sess6es de laboratério estao disponiveis no laboratério. Serao fornecidos
dados oceanograficos para analise e interpretagdo. Elementos de leitura serdo recomendados nas aulas teéricas. Durante o curso serdo
realizados trés testes escritos. O exame final sera escrito, com a possibilidade de uma discusséo oral para notas entre 7.5-9.5 numa escala
de 0-20. Uma média de classificagdo superior a 9.5 nos testes permite isengao do exame final, se em nenhum dos testes o aluno tiver uma
nota inferior a 7.5 na escala de 0-20. E necessaria a presenca em pelo menos 75% das aulas praticas (laboratério e trabalho de campo)
para ser admitido ao exame e aprovado.

Bibliografia principal

Open University, 1998 - Seawater: its Composition, Properties and Behavior (volume 2); Ocean Circulation (volume 3); Waves, Tides and
Shallow-Water Processes (volume 4), Oceanography Course Team, Oceanographic Series, 2nd edition, Butterworth Heinemann.

Millero, F. J., 2014. Chemical Oceanography. 4th Edition CRC Press, Boca Raton - Florida, 571 pp.

Mark Denny, 2008. How the Ocean works: An introduction to Oceanography. Princetown University Press.
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Academic Year 2017-18
Course unit OCEANOGRAPHY
Courses MARINE BIOLOGICAL RESOURCES (2nd Cycle) - ERASMUS MUNDUS

Tronco comum

Faculty / School

Faculdade de Ciéncias e Tecnologia

Main Scientific Area

Acronym

Language of instruction

English

Teaching/Learning modality

In the presence of the instructor

Coordinating teacher

Paulo José Relvas de Almeida

Teaching staff Type Classes Hours (*)

Paulo José Relvas de Almeida T, TP T1; TP1; TP2 7.5T; 10TP
Alexandra Maria Francisco Cravo TC, PL; T T1; PL1; PL2; C1 7.5T; 24PL; 2.5TC
Oscar Manuel Fernandes Cerveira Ferreira TC, T; TP T1; TP1; TP2; C1 7.5T; 11TP; 2.5TC

* For classes taught jointly, it is only accounted the workload of one.
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Contact hours
T TP PL TC S E oT (@] Total
0 Ilo [0 o 1o [0 Ilo [0 | [NnD

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

General knowledge. Basic knowledge of Natural Sciences, Physics and Mathematics

The students intended learning outcomes (knowledge, skills and competences)

This course is an overview of the marine environment and the different systems from which it is composed. It introduces the main physical,
geological, chemical processes and characteristics that are relevant to understand marine biology and functioning of marine ecosystems.
Hence, it constitutes a pre-requirement for the next courses. The student shall get insights in the main oceanographic processes, including
physical chemical and biological aspects and characteristics, and shall get the ability to identify marine processes from oceanographic data,
understanding of ocean circulation and its role on climate, biogeochemistry and ecology. He/she shall understand the complex
interdependence of humans and the ocean.

Syllabus

Bathymetry, topography, geological and water column processes. Physical processes responsible for the biological and chemical processes.
Climate/radiative balance, optical properties, temperature, salinity, density, water masses, stratification and mixing processes. Main motion
generators mechanisms in the ocean. Thermohaline circulation. Barotropic and baroclinic conditions. Geostrophic currents. Wind-induced
circulation. Convergence and divergence. Dynamics of coastal regions - coastal upwelling and associated processes. Major ocean circulation
systems. Waves and tides. Regional oceanography. Impacts of global and anthropogenic changes in the oceanic circulation mixing
processes. Chemical properties of sea water. Gases in the ocean and interaction with biological processes. Marine biogeochemical cycles.
Physical - biogeochemistry coupling and impacts of global and anthropogenic changes on the biogeochemistry and ecosystems.

Teaching methodologies (including evaluation)

(i) theoretical lectures (i) laboratory practical classes (iii) field work. Online learning support elements will be provided. Laboratory protocols
will be made available in advance. The bibliography is available at the University Library. Specific references to the lab sessions are available
in the lab. Oceanographic data will be provided for analysis and interpretation. Readings will be recommended in the lectures. During the
course three tests will be conducted. The final exam will be written, with the possibility of an oral discussion for marks between 7.5-9.5 on a
scale of 0-20. An average of more than 9.5 rating in testing allows exemption from the final exam, if none of the tests the student has a mark
less than 7.5 on a scale of 0-20. It is required the presence in at least 75% of the practical classes (laboratory and field work) to be admitted
to the examination and approval.
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Main Bibliography

Open University, 1998 - Seawater: its Composition, Properties and Behavior (volume 2); Ocean Circulation (volume 3); Waves, Tides and
Shallow-Water Processes (volume 4), Oceanography Course Team, Oceanographic Series, 2nd edition, Butterworth Heinemann.

Millero, F. J., 2014. Chemical Oceanography. 4th Edition CRC Press, Boca Raton - Florida, 571 pp.

Mark Denny, 2008. How the Ocean works: An introduction to Oceanography. Princetown University Press.
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