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Horas de Contacto

(T) Tedricas 0015:00 (TP) Tedrico-Praticas 0012:00

(PL) Préticas Laboratoriais 0006:00 (TC) Trabalho de Campo 0006:00

(OT) Orientacao Tutorial 0000:00 (S) Seminario 0005:00

(E) Estéagio 0000:00 (O) Outras 0000:00
Docente Responséavel Isabel Maria Alves Barrote

Corpo Docente

Docente Tipologias Turmas Horas de Contacto*
Isabel Maria Alves Barrote T; TP; PL; TC; S PL1; PL2; S1; T1; TC1; TC2; TP1 9T; 6TP; 6PL; 6TC; 3S
Jodo Miguel Sousa da Silva T, TP; PL; TC; S PL1; PL2; S1; T1; TC1; TC2; TP1 6T; 6TP; 6PL; 6TC; 2S

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

Avaliacdo final com Exame? (Sim/N&o)

Sim

Precedéncias

Sem precedéncias

Conhecimentos prévios recomendados

Conhecimentos basicos sobre organismos fotossintéticos
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Objetivos de aprendizagem e a sua compatibilidade com o método de ensino (conhecimentos, aptidées e competéncias a
desenvolver pelos estudantes)

No final da unidade curricular, os alunos devem ser capazes de:

- Explicar os principios da fotossintese e da absor¢éo de luz em ambientes marinhos e 0 seu impacto na
distribuic@o e produtividade dos macrofitos marinhos.

- Compreender os principios da disponibilidade de carbono inorganico no oceano, a quimica dos carbonatos, a
absorcéo de carbono e o papel dos macréfitos marinhos na calcificacéo biogénica .

- Analisar a disponibilidade e o metabolismo de nutrientes e a sua importancia ecologica.

- Compreender as relacdes hidricas e os efeitos da salinidade e desidratacéo na fisiologia e aclimatacao dos
macrofitos marinhos.

- Entender os efeitos da acidificacdo dos oceanos e das ondas de calor marinhas na fisiologia e distribuicéo
dos macrdfitos marinhos.

- Aplicar técnicas para medir a produtividade priméaria e interpretar dados sobre fotossintese, nutrientes e
stress ambiental.

- Utilizar e avaliar fontes de informagé&o cientifica e comunicar oralmente os resultados de trabalho
experimental.

Conteldos programaticos

1. Luz e fotossintese: Propriedades da luz, comportamento na coluna de agua, captura de luz por macrofitos
marinhos, respostas da fotossintese a luz. A disponibilidade de luz e a sua relacdo com a distribuicdo dos
macrofitos marinhos. Ciclo fotossintético oxidativo do carbono C2. Fotoprotecéo e fotodanos.

2. Carbono inorgénico (Ci) : Balango de carbonatos no oceano , absor¢éo de carbono . Aspetos quimicos e
biolégicos do processo de calcificagcdo em macrofitos marinhos.

3. Nutrientes: Nutrientes no mar, absorcdo e metabolismo de nutrientes e significado ecoldgico.

4. Relacdes hidricas: Conceitos basicos. Efeitos bioquimicos e fisioldgicos da salinidade e da desidratagéo;
tolerancia e aclimatacgéo.

5. Alteragdes climaticas globais: acidificacdo dos oceanos e ondas de calor marinhas.

6. Métodos utilizados na determinacao da produtividade dos macréfitos marinhos.
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Utilizagdo de metodologias ativas de ensino e aprendizagem (Sim/N&o)

Sim

Metodologias de ensino e aprendizagem articuladas com o modelo pedagogico (destacando as metodologias ativas)

Nas AULAS TEORICAS (T) sdo apresentados os fundamentos tedéricos dos temas abordados na UC. Estas
aulas séo leccionadas antes do inicio das restantes tipologias com o objetivo de que os alunos possam usar
0s conhecimentos tedricos entretanto adquiridos nas aulas de campo e de laboratério, e no tratamento dos
dados obtidos e na andlise e discusséo dos resultados

No Trabalho de Campo (TC), nas aulas Praticas de Laboratério (PL), nas Tedrico-Praticas (TP) e nas aulas de
Seminério (S) cada estudante tem um papel ativo no seu processo de aprendizagem:

O TRABALHO DE CAMPO (TC) segue-se as aulas teodricas e é todo realizado num s6 dia, simulando uma
campanha de campo tal como é normalmente executada pelos investigadores em ecofisiologia de plantas
marinhas. Durante o trabalho de campo, os alunos aprendem e realizam diversos procedimentos de campo,
gue incluem a preparacdo de uma experiéncia de campo, a colheita de dados e de amostras, bem como a sua
adequada conservacao para analise posterior.

As AULAS PRATICAS DE LABORATORIO (PL) seguem-se ao trabalho de campo; nas aulas de laboratério os
alunos procedem a andlise das amostras que trouxeram do campo.

As AULAS TEORICO¢PRATICAS (TP) seguem-se as aulas praticas; nas aulas teérico¢ praticas, os docentes
acompanham os alunos no tratamento e andlise de dados e na construgdo de uma apresentagdo oral, na qual
deve ser feito o enquadramento do trabalho realizado, as metodologias utilizadas devem ser explicadas e os
resultados obtidos deveréo ser apresentados e discutidos. As aulas de SEMINARIO (S) seguem-se as aulas
tedrico¢ praticas. Nas aulas de Seminario, os alunos apresentam oralmente todo o trabalho realizado,
incluindo o tratamento e a analise dos resultados; a esta apresentacdo segue-se a discusséo oral do trabalho.
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Avaliacéo

A frequéncia das aulas de campo, laboratério e seminarios € obrigatoria; sem a frequéncia destas aulas, 0s
alunos nao serdo aprovados & UC e ndo se encontram habilitados a fazer a apresentagéo oral.

A nota final de cada aluno é ponderada:

Exame: 50% (nota minima para aprovacgao: 8)

Apresentacao oral do s resultados do trabalho pratico realizado no campo e no laboratério: 25%
Teste escrito sobre o trabalho préatico desenvolvido (campo e laboratério): 25%

Aprovacdo com média ponderada igual ou superior a 10.

MELHORIA DE NOTA pode ser realizada mediante inscricdo em época de melhoria com pauta de inscricao
emitida pelos Servicos Académicos. A prova de melhoria terd a mesma ponderagao que o0 exame.

Quaisquer situacdes de cOpia, implicando ou ndo a utilizagédo de Inteligéncia Artificial, implicam a anulagéo
da avaliagdo ou outras medidas de acordo com o Regulamento Disciplinar dos Estudantes da Universidade do
Algarve.

Contributo para os Objetivos de Desenvolvimento Sustentavel (ODS)

12 - Garantir padrdes de consumo e de produgdo sustentaveis
13 - Adotar medidas urgentes para combater as altera¢des climaticas e os seus impactos
14 - Conservar e usar de forma sustentavel os oceanos, mares e 0s recursos marinhos para o desenvolvimento sustentavel

Utilizagcéo de Inteligéncia Artificial, de acordo com a Politica Institucional da UAlg

A utilizacéo de Inteligéncia Artificial tera uma utilizacdo de acordo com a Politica Institucional para a utilizacao
da Inteligéncia Artificial (IA) na Universidade do Algarve . O uso de ferramentas de Inteligéncia Artificial é
permitido apenas como apoio a pesquisa e reflexdo. No entanto, a sua utilizacdo na producéo de itens para
avaliacdo deve respeitar os principios de integridade académica, sendo proibida a submisséo de contetdos
gerados, total ou parcialmente, por IA como trabalho préprio. Situacdes de copia ou de uso indevido implicam
a anulacdo da avaliagdo ou de outras medidas, de acordo com o Regulamento Disciplinar dos Estudantes da
Universidade do Algarve.
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Bibliografia principal
Livros na Biblioteca:

Luning, K. (1990). Seaweeds. Their environment, biogeography, and ecophysiology. John Wiley & Sons, New
York.

Lobban, C. S., Harrison, P. J. (1994). Seaweed ecology and physiology. Cambridge University Press,
Cambridge.

Hurd CL, Harrison PJ Bischof K and Lobban CS (2015). Seaweed ecology and physiology, 2nd edition,
Cambridge University Press, New York.

Salisbury, FB, Ross, CW (1992). Plant Physiology (4a ed.). Wadsworth Publ. Co., Belmont.

Taiz L, Zeiger E, Moller IM, Murphy A (2015). Plant Physiology (62 ed.). Sinauer Associates, Inc., Publishers

Outros livros importantes :

Larkum AWD, Orth RJ and Duarte CM (2006). Seagrasses: Biology, Ecology and Conservation. Springer,
Dordrecht, The Netherlands.

Sven Beer, Mats Bjork, John Beardall (2014). Photosynthesis in the Marine Environment, Wiley-Blackwell

Outra bibliografia relevante e atual sera fornecida na tutoria
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Academic Year

2026-27

Course

ECOPHYSIOLOGY OF MARINE PLANTS

Study Programme

MARINE BIOLOGY (2nd cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Course Code

14331055

Scientific Area

CIENCIAS BIOLOGICAS

Scientific Area Abbreviation CBIO
CNAEF Code
421
Teaching Language(s)
English
Teaching Mode In-class
Course Characterization
Year Term* Contact Hours Working Hours ECTS
1° S2 44 156 6

* A-Annual;S-Semester; Q-Quadrimester; T-Trimester
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Contact Hours
(T) Theoretical 0015:00 (TP) Theoretical-Practical 0012:00
(PL) Laboratory Practice 0006:00 (TC) Fieldwork 0006:00
(OT) Tutorial / Orientation 0000:00 (S) Seminar 0005:00
(E) Internship / Placement 0000:00 (O) Others 0000:00
Coordinating Teacher Isabel Maria Alves Barrote
Teaching Staff
Teacher Types Classes Contact Hours*
Isabel Maria Alves Barrote T; TP; PL; TC; S PL1; PL2; S1; T1; TC1; TC2; TP1 9T; 6TP; 6PL; 6TC; 3S
Jodo Miguel Sousa da Silva T, TP; PL; TC; S PL1; PL2; S1;T1; TC1; TC2; TP1 6T; 6TP; 6PL; 6TC; 2S

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

Final evaluation with Examination? (Yes/No)

Yes

Pre-requisites

No pre-requisites

Recommended prior knowledge and skills

Basic knowledge about photosynthetic organisms
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Learning outcomes and their alignment with the teaching method (knowledge, skills and competences to be developed by
students)

At the end of the course, students should be able to:

- Explain the principles of light absorption and photosynthesis in marine environments and their impact on the
distribution and productivity of marine macrophytes.

- Understand the principles of inorganic carbon availability in the ocean, the dynamics of carbonate chemistry,
inorganic carbon (Ci) absorption and the role of marine macrophytesin biogenic calcification.

- Analyse nutrient availability and metabolism and their ecological importance.

- Understand water relations and the effects of salinity and dehydration on the physiology and acclimation of
marine macrophytes.

- Understand the effects of ocean acidification and marine heatwaves on the physiology and distribution of
marine macrophytes.

- Apply techniques to measure primary productivity and interpret data on photosynthesis, nutrients and
environmental stress.

- Use and evaluate scientific literature and communicate results in oral form.

Syllabus content

1. Light and photosynthesis: Properties of light, behaviour in the water column, light capture by marine
macrophytes, responses of photosynthesisto light. The availability of light and its relationship with the
distribution of marine macrophytes. Oxidative photosynthetic cycle of C2 carbon. Photoprotection and

photodamage.

2. Inorganic carbon (Ci): Carbonate balance in the sea, Ci absorption. Chemical and biological aspects of the
calcification process in marine macrophytes.

3. Nutrients: Nutrients in the sea, absorption and metabolism of nutrients and ecological significance.

4. Water relations: Basic concepts. Biochemica and physiological effects of salinity and dehydration; tolerance
and acclimation.

5. Global climate change: ocean acidification and marine heatwaves.

6. Methods used to determine the productivity of marine macrophytes.
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Use of active teaching and learning methodologies? (Yes/No)

Yes

Teaching and learning methodologies aligned with the pedagogical model (highlighting active methodologies)

THEORETICAL CLASSES (T) present the theoretical foundations of the topics covered in the course. These
classes are taught before the start of the other classes, so that students can use the theoretical knowledge
acquired in the field and laboratory classes to process the data obtained and analyse and discuss the results

FIELD WORK (TC) follows the theoretical classes and is conducted in a single day, simulating a field
campaign as researchers in marine plant ecophysiology typically conduct them. During fieldwork, students
learn and carry out several field procedures, including the field experiment setup, data and sample collection,
as well as proper sample preservation for later analysis.

LABORATORY PRACTICE CLASSES (PL) follow on from the fieldwork; in the lab, students analyse the
samples they have brought back from the field. THEORETICAL-PRACTICAL CLASSES (TP) follow on from
the practical classes; in these classes, teachers guide the students in processing and analysing the data and
constructing an oral presentation in which the work carried out must be framed, the methodologies used must
be explained, and the results obtained must be presented and discussed. SEMINAR (S) classes follow on from
theoretical-practical classes. In Seminar classes, students present their work orally; the presentation is
followed by an oral discussion.
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Evaluation

Attendance at field and laboratory classes and seminars is mandatory. Without attending these classes,
students will not pass the course and will not be eligible to give the oral presentation.

The final mark for each student is weighted:

Exam: 50% (minimum mark for approval: 8)

Oral presentation and discussion of the results of the practical work carried out in the field and laboratory: 25%
Written test about the practical work done (includes field and lab work): 25%

Approval with a weighted average equal to or higher than 10.

Grade Improvement may be carried out upon registration for the improvement period, with an enrollment record
issued by the Academic Services. The improvement assessment will carry the same weighting as the exam.

Any instances of copying, whether or not involving the use of Artificial Intelligence, will result in the annulment of the
assessment or in other measures, in accordance with the Regulamento Disciplinar dos Estudantes da
Universidade do Algarve (DR Regulamento (extrato) n® 487/2015).

Contribution to Sustainable Development Goals (SDGs)

12 - Ensure sustainable consumption and production patterns
13 - Take urgent action to combat climate change and its impacts
14 - Conserve and sustainably use the oceans, seas and marine resources for sustainable development

Use of Artificial Intelligence, in accordance with UAIg's Institutional Policy

The use of Atrtificial Intelligence will follow the Politica Institucional para a utilizagéo da Inteligéncia Atrtificial (1A)
na Universidade do Algarve (Despacho RT.89/2026) . The use of Atrtificial Intelligence tools is permitted only as
support for research and reflection. However, their use in the production of assessment materials must comply with
the principles of academic integrity, and the submission of content generated, wholly or partially, by Al as one's own
work is prohibited. Cases of plagiarism or improper use will result in the annulment of the assessment or other
measures, in accordance with the Regulamento Disciplinar dos Estudantes da Universidade do Algarve (DR
Regulamento (extrato) n° 487/2015) .
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Main Bibliography
Books in the Library:

Luning, K. (1990). Seaweeds. Their environment, biogeography, and ecophysiology. John Wiley & Sons, New
York.

Lobban, C. S., Harrison, P. J. (1994). Seaweed ecology and physiology. Cambridge University Press,
Cambridge.

Hurd CL, Harrison PJ Bischof K and Lobban CS (2015). Seaweed ecology and physiology, 2nd edition,
Cambridge University Press, New York.

Salisbury, FB, Ross, CW (1992). Plant Physiology (4a ed.). Wadsworth Publ. Co., Belmont.
Taiz L, Zeiger E, Moller IM, Murphy A (2015). Plant Physiology (62 ed.). Sinauer Associates, Inc., Publishers
Other relevant books:

Larkum AWD, Orth RJ and Duarte CM (2006). Seagrasses: Biology, Ecology and Conservation. Springer,
Dordrecht, The Netherlands.

Sven Beer, Mats Bjork, John Beardall (2014). Photosynthesis in the Marine Environment, Wiley-Blackwell

Another relevant and up-to-date bibliography will be made available through Tutoria.
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