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Horas de Contacto

(T) Tedricas 0015:00 (TP) Tedrico-Praticas 0005:00

(PL) Préticas Laboratoriais 0021:00 (TC) Trabalho de Campo 0003:00

(OT) Orientacao Tutorial 0003:00 (S) Seminario 0000:00

(E) Estéagio 0000:00 (O) Outras 0000:00
Docente Responséavel Rita Isabel De Oliveira Soares Branco Domingues
Corpo Docente

Docente Tipologias Turmas Horas de Contacto*

Joaquim Manuel Freire Luis T; PL PL1; PL2; T1 4.5T; 18PL

Rita Isabel de Oliveira Soares Branco T; TP; PL; TC; OT1; OT2; PL1; PL2; T1; TC1; TC2; TP1; | 10.5T; 10TP; 24PL; 6TC;
Domingues oT TP2 60T

* 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
Dinamica de ecossistemas aquaticos

Estatistica
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Objetivos de aprendizagem e a sua compatibilidade com o método de ensino (conhecimentos, aptidées e competéncias a
desenvolver pelos estudantes)

Compreender a organizacdo dos grupos funcionais do plancton marinho, 0s seus processos
ecolégicos fundamentais e a forma como os fatores ambientais regulam as suas dinamicas.

Conhecer e dominar o enquadramento teorico das abordagens metodolégicas avancadas para a
amostragem e estimativa de abundancia, biomassa, taxas metabdlicas, crescimento, producao
(priméria e secundaria) e mortalidade, com foco no plancton microbiano.

Compreender os principios da detecdo remota, incluindo o funcionamento de satélites, sensores e as
aplicacbes dos produtos de cor do oceano na monitorizacdo bioldgica de ecossistemas a escala
global.

Capacidade de manipular e interpretar dados de satélite para diagnosticar a distribuicdo espacial e a
fenologia do fitoplancton em diferentes provincias oceanicas.

Capacidade de executar protocolos laboratoriais complexos de oceanografia bioldgica.
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Conteldos programaticos

Teoricos

Breve revisdo dos grupos funcionais do plancton marinho, processos ecoldgicos chave e 0s seus
fatores reguladores ambientais.

Abordagens metodoldgicas para amostragem e quantificacdo da abundéancia, biomassa, composi¢cao
da comunidade, taxas de crescimento, producdo primaria e secundaria, taxas metabdlicas e
mortalidade do plancton microbiano.

Detecdo remota por satélite em oceanografia biolégica: satélites, sensores e aplicacfes da cor do
oceano.

Praticos

Utilizacdo da temperatura da superficie do oceano e concentracdo de clorofila adquiridas por satélite
para avaliar e discutir a distribuicéo e fenologia do fitoplancton em diferentes provincias oceanicas.

Quantificacéo da producédo primaria, respiracdo e metabolismo de comunidades planctonicas.

Aplicacdo da técnica de diluicdo para avaliar o crescimento e producdo do plancton microbiano e a
predacédo exercida pelo microzooplancton.

Implementacao de experiéncia de enriquecimento para avaliagdo da limitagdo por nutrientes.

Utilizagdo de metodologias ativas de ensino e aprendizagem (Sim/Nao)

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

O modelo pedagogico desta unidade curricular assenta numa abordagem integrada e centrada no
estudante, que promove a transicdo imediata do conhecimento conceptual para a autonomia
experimental e computacional através das seguintes metodologias:

Aulas Teoricas (T): Utilizam o método expositivo dialogado para a introdugéo e sistematizacédo de
conceitos complexos. Estas aulas integram momentos de aprendizagem ativa baseada na discusséao
de resultados de artigos cientificos.

Aulas Praticas Laboratoriais e de Orientacdo Tutorial (PL/OT): Focadas no método de aprendizagem
experiencial ( hands-on ). Os estudantes assumem 0 protagonismo na execucdo autbnoma de
protocolos oceanograficos complexos em laboratério, bem como na analise pratica de dados de
detecdo remota em computador.

Aulas Teodrico-Praticas (TP): Dedicadas ao desenvolvimento de competéncias analiticas através de
metodologias ativas de resolugéo de problemas.

Avaliacéo

A avaliacao inclui a realizac&o obrigatoria de:

(a) relatdrio pratico sobre detecéo remota da cor do oceano (25% avaliacéo); e

(b) exame final individual (75%), com todos os conteudos lecionados nas aulas T, PL, TP e OT.

A admissdo a exame implica a realizag¢éo do relatério prético (a).

Para aprovacédo a UC é necessaria uma nota no exame final (b) igual ou superior a 9,5 valores
(numa escala de 0 a 20).

A presenca nas aulas ndo é formalmente obrigatdria, mas é fortemente recomendada.
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Contributo para os Objetivos de Desenvolvimento Sustentavel (ODS)

4 - Garantir o acesso a educacéo inclusiva, de qualidade e equitativa, e promover oportunidades de aprendizagem ao longo da vida para
todos

13 - Adotar medidas urgentes para combater as alteracdes climaticas e os seus impactos

14 - Conservar e usar de forma sustentavel os oceanos, mares e 0s recursos marinhos para o desenvolvimento sustentavel

Utilizag&o de Inteligéncia Artificial, de acordo com a Politica Institucional da UAlg

A utilizacdo de ferramentas de IA € estritamente proibida durante a realizacdo do exame final.
Qualquer uso ndo autorizado nesta componente de avaliacdo sera considerado fraude académica.

Por outro lado, é permitida a utilizagcéo ética e responsavel da IA como ferramenta de apoio na
elaboracao de relatérios. Este uso deve consistir num apoio a estruturacao do texto e em correcdes
linguisticas, mas ndo na completa substituicdo da redacéo por parte dos alunos. O seu uso para
preparacao de figuras de qualidade e respetivas legendas é também considerado um uso licito da IA.

E também permitida a utilizacdo ética e responsavel da IA como ferramenta de apoio a
aprendizagem fora dos periodos formais de avaliacdo. Os estudantes podem recorrer a estas
ferramentas para o estudo autébnomo, elaboracéo de resumos da matéria, traducéo de bibliografia e
esclarecimento de duvidas conceptuais.

Bibliografia principal

Castellani, C, Edwards M (Eds), 2017. Marine Plankton - A Practical Guide to Ecology,
Methodology and Taxonomy . Oxford Univ. Press, 704 p.

Gasol, JM, Kirchman, DL (Eds), 2018. Microbial Ecology of the Oceans , 3 rd Ed, Wiley- Blackwell,
New York, 528 p.

Robinson, IS, 2010. Discovering the Ocean from Space. The unique applications of satellite
oceanography . Springer Praxis Publishing, Chichester, 638 p.

Roy et al., 2011. Phytoplankton Pigments. Characterization, Chemotaxonomy and Applications
in Oceanography . Cambridge Univ. Press, 845 p.
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Academic Year

2026-27

Course

ADVANCED METHODS IN BIOLOGICAL OCEANOGRAPHY

Study Programme

MARINE BIOLOGY (2nd cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Course Code

14331057

Scientific Area

CIENCIAS DO AMBIENTE

Scientific Area Abbreviation CAMB
CNAEF Code
422
Teaching Language(s)
English
Teaching Mode In-class
Course Characterization
Year Term* Contact Hours Working Hours ECTS
1° S2 47 156 6

* A-Annual;S-Semester; Q-Quadrimester; T-Trimester
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Contact Hours
(T) Theoretical 0015:00 (TP) Theoretical-Practical 0005:00
(PL) Laboratory Practice 0021:00 (TC) Fieldwork 0003:00
(OT) Tutorial / Orientation 0003:00 (S) Seminar 0000:00
(E) Internship / Placement 0000:00 (O) Others 0000:00

Coordinating Teacher

Rita Isabel De Oliveira Soares Branco Domingues

Teaching Staff

Teacher Types Classes Contact Hours*

Joaquim Manuel Freire Luis T; PL PL1; PL2; T1 4.5T; 18PL

Rita Isabel de Oliveira Soares Branco T; TP; PL; TC; OT1; OT2; PL1; PL2; T1; TC1; TC2; TP1; | 10.5T; 10TP; 24PL; 6TC;
Domingues oT TP2 60T

* 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

Dynamics of aquatic ecosystems

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

Understand the organization of marine plankton functional groups, their fundamental ecological
processes, and how environmental factors regulate their dynamics.

Know and master the theoretical framework of advanced methodological approaches for sampling
and estimating abundance, biomass, metabolic rates, growth, production (primary and secondary),
and mortality, with a focus on microbial plankton.

Understand the principles of remote sensing, including the operation of satellites and sensors, and
the applications of ocean colour products for the biological monitoring of ecosystems at a global
scale.

Ability to manipulate and interpret satellite data to diagnose the spatial distribution and phenology of
phytoplankton across different ocean provinces.

Ability to execute complex laboratory protocols in biological oceanography.
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Syllabus content

Theoretical contents

Brief review of marine plankton functional groups, key biological and ecological processes, and their
environmental drivers.

Methodological approaches for sampling and quantifying microbial plankton abundance, biomass,
community composition, growth rates, primary and secondary production, metabolic rates, and
mortality.

Satellite remote sensing: satellites, sensors, and ocean colour applications.

Practical contents

Use of satellite-derived sea surface temperature and chlorophyll to evaluate and discuss
phytoplankton distribution and bloom phenology in different ocean provinces.

Measurement of primary production, respiration and metabolism of planktonic communities.

Use of the dilution technique to evaluate production, growth, and grazing mortality exerted by
microzooplankton.

Implementation of an enrichment experiment to evaluate potential nutrient limitation.

Use of active teaching and learning methodologies? (Yes/No)

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

The pedagogical model of this unit is based on an integrated and student-centred approach,
promoting the immediate transition from conceptual knowledge to experimental and computational
autonomy through the following methodologies:

Theoretical Lectures (T): These utilize the dialogued expository method for the introduction and
systematization of complex concepts. These classes integrate moments of active learning based on
the discussion of results from scientific articles.

Practical Laboratory and Tutorial Orientation Classes (PL/OT): Focused on the experiential learning
method (hands-on). Students take the lead role in the autonomous execution of complex
oceanographic protocols in the laboratory, as well as in the practical analysis of remote sensing data
on the computer.

Theoretical-Practical Classes (TP): Dedicated to developing analytical skills through active
problem-solving methodologies.

Evaluation
Course assessment comprises the mandatory completion of:
(a) practical report on ocean colour remote sensing (25% course grade); and

(b) a final individual exam (75%), with all contents integrated in classes T, PL, TP and OT.

Admission to the exam requires the submission of the practical report (a).
To pass the course unit, a minimum grade of 9.5 out of 20 is required on the final exam (b).

Class attendance is not formally mandatory but is strongly recommended.

Contribution to Sustainable Development Goals (SDGs)

4 - Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
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
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Use of Artificial Intelligence, in accordance with UAIg's Institutional Policy

The use of Al tools is strictly prohibited during the final exam. Any unauthorized use in this evaluation
component will be considered academic fraud.

On the other hand, the ethical and responsible use of Al as a tool to assist in report writing is
permitted. This use should consist of assistance with text structuring and linguistic corrections, but not
the complete replacement of students' own writing. Its use in preparing high-quality figures and their
captions is also considered a permissible use of Al.

The ethical and responsible use of Al is also permitted as a learning support tool outside of formal
assessment periods. Students may utilize these tools for autonomous studying, generating study
summaries, translating bibliography, and clarifying conceptual doubts.

Main Bibliography

Castellani, C, Edwards M (Eds), 2017. Marine Plankton - A Practical Guide to Ecology,
Methodology and Taxonomy . Oxford Univ. Press, 704 p.

Gasol, JM, Kirchman, DL (Eds), 2018. Microbial Ecology of the Oceans , 3 rd Ed, Wiley- Blackwell,
New York, 528 p.

Robinson, IS, 2010. Discovering the Ocean from Space. The unique applications of satellite
oceanography . Springer Praxis Publishing, Chichester, 638 p.

Roy et al., 2011. Phytoplankton Pigments. Characterization, Chemotaxonomy and Applications
in Oceanography . Cambridge Univ. Press, 845 p.
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