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DOCENTE TIPO DE AULA | TURMAS TOTAL HORAS DE CONTACTO (*)
Ana Maria Branco Barbosa OT;PL;S; T T1; PL1; PL2; PL3; S1; OT1; OT2; OT3 14T; 27PL,; 8S; 150T
Joana Maria dos Reis Franco Cruz TC Cl 5TC
Francisco Miguel de Sousa Leitdo TC; PL PL1; PL2; PL3; C1 9PL; 3TC

* 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

30

S2 14T, 12PL; 8TC,; 8S; 50T 156 6

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

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Frequéncia com aproveitamento das unidades curriculares (UC) Oceanografia Fisica, Oceanografia Quimica, Plancton:organismos e
processos e Processos bentdnicos e nectonicos, ou equivalentes.

Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias)

Identificar componentes e processos chave em ecossistemas marinhos.

Conhecer abordagens quantitativas para analisar a dindmica tréfica em ecossistemas marinhos

Discutir e contrastar a estrutura, dinamica tréfica, modo de regulacéo e metabolismo global nos principais tipos de ecossistemas
marinhos (ex.: pelagicos superficiais, pradarias de ervas marinhas, sapais e mangais, estuarios, recifes de coral, florestas de
macroalgas, mesopelégicos, profundos biogénicos, fontes hidrotermais).

Reconhecer as implicagBes da conetividade entre ecossistemas.

Enumerar as funcdes e servicos prestados pelos ecossistemas marinhos.

Discutir o impacto das principais ameacas, naturais e antropogénicas, em diferentes ecossistemas marinhos (ex.: eutrofizagéo,
poluicdo, deflorestacao, alteracdo do regime hidrologico, espécies ndo nativas, sobre-exploragdo, alteracdes climaticas,
acidificac&o).

Recomendar medidas de gestéo (ex.: conservacao, restauro) aplicaveis a diferentes ecossistemas marinhos.
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Conteldos programaticos

1 - Introdugdo. 2 - Ecossistemas pelagicos superficiais, neriticos e oceanicos. 3 - Pradarias de ervas marinhas. 4 - Sapais e mangais. 5
- Ecossistemas estuarinos e lagunares. 6 - Florestas de macroalgas. 7 - Ecossistemas benténicos litorais. 8 - Recifes de coral. 9
- Ecossistemas profundos (ex.: mesopelagicos, montanhas e canhdes submarinos, fontes hidrotermais submarinas, ecossistemas
biogénicos). Para cada tipo de ecossistema, serdo abordados: caracterizacéo geral, classificagéo e distribuicdo, comunidades, redes troficas
e regulacéo, interconetividade, metabolismo, servicos ecossistémicos, ameacas e estratégias de gestdo ambiental.

As sessdes préticas (sessfes em sala de computador e trabalho de campo) incluem a visita a dois ecossistemas marinhos (estuarino e
intertidal de substrato moével), a elaboragdo de modelos concetuais, a exploracdo de recursos de Oceanografia Operacional e a analise
quantitativa da estrutura ecoldgica de comunidades bentonicas intertidais.

Metodologias de ensino (avaliagdo incluida)

Inclui: (i) aulas tedricas expositivas, com periodos de participacédo dos estudantes; (ii) sessdes praticas que abordam modelos concetuais,
exploragdo de plataformas de Oceanografia Operacional e analise da estrutura de comunidades intertidais; (iii) trabalho de campo, para
avaliacdo de dois ecossistemas, estuarino e intertidal de substrato mével; (iv) seminarios, para explorar estudos de casos (trabalhos de
grupo); e (v) sessoes tutoriais, utilizadas para a supervisionar o desenvolvimento dos trabalhos. Os materiais de apoio sao disponibilizados
semanalmente, na tutoria eletrénica da UC.

Avaliacao: trabalho escrito de revisdo (30%) e apresentacéo oral (10%), obrigatérios e desenvolvidos em grupo, e dois testes e/ou exame
individuais (60%). Participagao em pelo menos 75% das sessfes praticas, trabalho de campo, semindrios e tutoriais € necessaria para
aprovacdo e admissdo a exame. Aprovacao na UC implica classificacdo superior a 9,5 valores nos testes/exame final e trabalho de reviséo.

Bibliografia principal

¢ Barbosa and Chicharo 2011. Hydrology and Biota Interactions as Driving Forces for Ecosystem Functioning. In: Wolanski E and
McLusky DS (eds.) Treatise on Estuarine and Coastal Science, Elsevier

Colago et al., 2017. Ecossistemas do Mar Profundo, DGRM, Portugal

Hogarth, 2015. The Biology of Mangroves and Seagrasses, Oxford University Press

Kaiser et al., 2011. Marine Ecology: processes, systems, and impacts, Oxford University Press

Longhrust, 2007. Ecological Geography of the Sea, Academic Press

Mann and Lazier, 2006. Dynamics of marine ecosystems. Biological-Physical interactions in the oceans, Blackwell Scientific
Publications

Pitcher et al., 2007. Seamounts. Ecology, Fisheries & Conservation, Blackwell Science

Valiela, 2015. Marine Ecological Processes, 3rd Ed., Springer-Verlag, New York, 698 p.

Nota: a consulta de artigos especificos recentes é fundamental para as aulas tedricas e trabalhos de revisdo (ver lista de revistas cientificas
relevantes na area).
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Academic Year 2020-21
Course unit MARINE ECOSYSTEMS
Courses MARINE BIOLOGY (1st Cycle)

MARINE AND COASTAL MANAGEMENT (st Cycle) (¥)

(*) Optional course unit for this course

Faculty / School FACULTY OF SCIENCES AND TECHNOLOGY

Main Scientific Area

Acronym

Language of instruction
Portuguese, with evaluation in English or Spanish for non-Portuguese students.

Teaching/Learning modality
Presential

Coordinating teacher Ana Maria Branco Barbosa
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Teaching staff Type Classes Hours (*)
Ana Maria Branco Barbosa OT;PL;S; T T1; PL1; PL2; PL3; S1; OT1; OT2; OT3 14T; 27PL,; 8S; 150T
Joana Maria dos Reis Franco Cruz TC Cl 5TC
Francisco Miguel de Sousa Leitdo TC; PL PL1; PL2; PL3; C1 9PL; 3TC

* For classes taught jointly, it is only accounted the workload of one.

Contact hours

T TP PL TC S E oT (0]

Total

14 llo [22 I8 I8 llo |15 0

| [156

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

Courses: Physical Oceanography, Chemical Oceanography, Plankton: organisms and processes and Benthic and nectonic processes (LBM)

or equivalent.

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

After completing the course, the students should be able to:

¢ |dentify key components and processes in marine ecosystems.
® Distinguish quantitative techniques for evaluating trophic dynamics

® Discuss and contrast the structure, trophic dynamics, control mode and global metabolism in most relevant types of marine
ecosystems (e.g., surface pelagic, seagrass meadows, marshes and mangroves, estuaries, coral reefs, kelp forests, mesopelagic,

deep biogenic, hydrothermal vents)
® Recognize the implications ecosystem connectivity
® |dentify the functions and services provided by marine ecosystems

Discuss the impact of natural and anthropogenic threats (e.g., eutrophication, pollution, deforestation, invasive species,
overexploitation, climate change, acidification) on ecosystem dynamics and services, for specific marine ecosystem types
Recommend strategies and measures for supporting sustainable management (e.g., conservation, restoration) of different types of
marine ecosystems
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Syllabus

1 - Introduction. 2 - Surface pelagic ecosystems, neritic and oceanic. 3 - Seagrass systems. 4 - Saltmarshes and mangroves. 5 - Estuarine
and lagoon ecosystems. 6 - Macroalgal forests. 7 - Coastal benthic ecosystems. 8 - Coral reefs. 9 - Deep ecosystems (e.g., mesopelagic
systems, submarine seamounts, canyons, hydrothermal vents, biogenic ecosystems). For each ecosystem type, the following aspects will be
considered: general characterization, classification schemes and distribution, communities, processes, trophic dynamics and controls,
ecosystem interconnectivity, services, threats, impacts and management strategies.

Practical sessions (fieldwork and computing) include a visit to two marine ecosystems (confined and exposed), the elaboration of conceptual
models, the exploration of Operational Oceanography resources, and the quantitative analysis of the ecological structure of coastal benthic
intertidal communities.

Teaching methodologies (including evaluation)

This course includes: (i) theoretical expositive lectures, with periods for student questioning and participation; (ii) computing-practical
sessions addressing ecosystem conceptual models, exploration of Operational Oceanography platforms, and analyses of the structure of
benthic intertidal communities; (iii) fieldwork, for evaluating estuarine and exposed intertidal ecosystems; (iv) seminars, used to explore
specific case studies; and (v) tutorial sessions, used for the supervision of the group projects. Learning support materials are made available,
on a weekly basis, at the course tutorial website.

Assessment comprises: (a) a mandatory group-based written review project (30%) and oral presentation (10%); and (b) two tests and/or a
final exam (60%). Attendance to at least 75% of practical sessions, fieldwork, seminars and tutorials is required to be admitted to exam.
Course approval implies grading higher than 9.5 points for the review project, tests and/or exam.

Main Bibliography

® Barbosa and Chicharo 2011. Hydrology and Biota Interactions as Driving Forces for Ecosystem Functioning. In: Wolanski E and
McLusky DS (eds.) Treatise on Estuarine and Coastal Science, Elsevier

Colago et al., 2017. Ecossistemas do Mar Profundo, DGRM, Portugal

Hogarth, 2015. The Biology of Mangroves and Seagrasses, Oxford University Press

Kaiser et al., 2011. Marine Ecology: processes, systems, and impacts, Oxford University Press

Longhrust, 2007. Ecological Geography of the Sea, Academic Press

Mann and Lazier, 2006. Dynamics of marine ecosystems. Biological-Physical interactions in the oceans, Blackwell Scientific
Publications

Pitcher et al., 2007. Seamounts. Ecology, Fisheries & Conservation, Blackwell Science

® Valiela, 2015. Marine Ecological Processes, 3rd Ed., Springer-Verlag, New York, 698 p.

Note: specific recent articles will be fundamental to support lectures and student review projects (see list of relevant scientific journals in the
area).
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