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TIPO DE TOTAL HORAS DE CONTACTO

DOCENTE AULA TURMAS *)

Ana Maria Branco Barbosa or.pLT; TP | T TPL TPZ(;)?'Z‘L PL2; OTL; 6T: 5TP;: 12PL; 30T
Helena Maria Leitdo Demigné Galvao T T1 15T
Joaquim Manuel Freire Luis PL; T T1; PL1; PL2 4.5T; 18PL
Rita !sabel de Oliveira Soares Branco OT: PL: T: TP T1; TP1; TP2; PL1; PL2; OT1; 3T: 5TP: 12PL: 30T
Domingues oT2

* 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

10

S2

15T, 5TP; 21PL; 3TC; 30T 156

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

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Aprovagédo das UC Dinamica de Ecossistemas Aquaticos e Estatistica ou equivalentes.

Objetivos de aprendizagem (conhecimentos, aptid6es e competéncias)

Ap6s a conclusé@o da UC, os estudantes deveréo ter desenvolvido conhecimento e competéncias que permitam:

Reconhecer a relevancia dos principais grupos funcionais de plancton marinho, processos biol6gicos associados e variaveis

ambientais reguladoras.

Avaliar de forma critica, selecionar e aplicar técnicas avangadas de quantificagdo da abundancia, biomassa, composicao especifica,
producéo, crescimento, metabolismo e mortalidade de diferentes grupos funcionais de plancton, com énfase no plancton unicelular
(fitoplancton, virus, arqueoplancton e bacterioplancton heterotréfico, e protistoplancton fagotroéfico).

Compreender os principios e aplicacdes da detecdo remota por satélite em oceanografia biol6gica.

Utilizar informag&o obtida remotamente por satélite para analisar a distribuigdo do fitoplancton e a fenologia dos blooms .

Analisar resultados praticos da UC e integra-los em documentos ou apresentacdes de cariz cientifico.
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Conteldos programaticos
Tedricos

Grupos funcionais de plancton, processos biolégicos associados e fatores ambientais reguladores. Métodos avangados para amostragem e
avaliacdo da abundancia, biomassa, composicdo, crescimento, produgdo primaria e secundaria, metabolismo e mortalidade do plancton,
com énfase no plancton unicelular (fitoplancton, virioplancton, "bacterioplancton” heterotréfico, protistoplancton fagotréfico). Detecéo remota
por satélite em oceanografia biol6gica: satélites, sensores e aplicagdes da cor do oceano.

Praticos

Utilizacao da temperatura da superficie do oceano e concentracédo de clorofila adquiridas por satélite para avaliar e discutir a distribuicao e
fenologia do fitoplancton em diferentes provincias oceénicas. Aplicacdo de técnicas para determinar producdo primaria e secundaria
(bacteriana) baseadas em tragadores e fluxos de oxigénio. Aplicacdo da técnica de diluicdo para avaliar o crescimento e producédo do
fitoplancton e a predacgéo exercida pelo microzooplancton.

Metodologias de ensino (avaliacdo incluida)

A UC inclui: (i) aulas tedricas (1 5h), predominantemente expositivas, com periodos para questionamento aos estudantes, em sala equipada
com videoprojector; (ii) sessdes praticas laboratoriais (12 h); (iii) sessdes praticas em sala com computadores (9 h); (iv) trabalho de campo
(3 h); (v) aulas teodrico-praticas (5 h); e (vi) sessdes tutoriais (3h). O material de apoio ao estudo é disponibilizado, semanalmente, na tutoria
electrénica. Referéncias bibliogréficas especificas sédo recomendadas para cada aula.

A avaliacdo inclui a realizacdo obrigatéria de: (a) relatério pratico sobre detegdo remota da cor do oceano (20% avaliagdo); (b)
apresentacgao oral dos resultados esperimentais préaticos (30%); e (c) exame final individual (50%), com componentes tedrico e pratico. A
admissdo a exame e aprovacdo implicam a participacdo em > 75% das aulas préticas, trabalho de campo, teorico-praticas e tutoriais, a
realizacdo das tarefas obrigatérias (a, b) e uma nota no exame final > 9,5 valores.

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 Eqg, Wiley- Blackwell, New York, 528 p
Harris, RP, Wiebe, PH, Lenz, J, Skjoldal, HR, Huntley, M, 2000, ICES Zooplankton Methodology Manual, Academic Press, San Diego, 684 p
Paul, JH (Ed.), 2001 Methods in Microbiology. Marine Microbiology (Vol. 30), Academic Press, San Diego, 666p

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

NOTA: Ao nivel da formagao avancada, as aulas baseiam-se fortemente em artigos; artigos recentes serdo sugeridos especificamente para
diferentes topicos (ver lista revistas cientificas relevantes, tutoria eletrénica UC)
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Academic Year

2020-21

Course unit

ADVANCED METHODS IN BIOLOGICAL OCEANOGRAPHY

Courses

MARINE BIOLOGY

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Main Scientific Area

Acronym

Language of instruction

English

Teaching/Learning modality

In-person

Coordinating teacher

Ana Maria Branco Barbosa

Teaching staff Type Classes Hours (*)

Ana Maria Branco Barbosa OT;PL; T; TP T1; TP1; TP2; PL1; PL2; OT1; OT2 6T; 5TP; 12PL; 30T
Helena Maria Leitdo Demigné Galvao T Tl 1.5T
Joaguim Manuel Freire Luis PL; T T1; PL1; PL2 4.5T; 18PL
Rita Isabel de Oliveira Soares Branco Domingues OT;PL; T; TP | T1;TP1; TP2; PL1; PL2; OT1; OT2 3T; 5TP; 12PL; 30T

* 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
15 |E |[21 [E 1o [0 |E [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

Approval of the courses Dynamics of Aquatic Ecosystems and Statistics (or equivalent courses).

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

After completing this course, students should be able to:

® Appreciate the relevance of major functional groups of marine plankton, underlying biological processes and environmental drivers.

® Develop knowledge and practical, analytical, discriminating and critical skills that allow the evaluation, selection and application of
advanced techniques for quantifying the abundance, biomass, composition, production, growth, metabolism, and mortality of different
functional groups of plankton, with emphasis on microbial plankton (phytoplankton, viruses, heterotrophic archaeo- and
bacterioplankton, and phagotrophic protists).

® Comprehend the main principles and applications of satellite remote sensing in biological oceanography.

® Use satellite-derived data for analyzing marine phytoplankton distribution and bloom phenology.

® Analyze course practical data sets and integrate them into scientific documents and oral presentations.

Syllabus
Theoretical contents

Plankton functional groups, biological processes, and environmental drivers. Advanced methods for sampling and measuring plankton
abundance, biomass, composition, growth, primary and secondary production, metabolism, and mortality, with emphasis on microbial
planktonic groups (phytoplankton, virioplankton, heterotrophic archaeo- and bacterioplankton, and phagotrophic protists). Satellite remote
sensing biological oceanography: satellites, sensors, and ocean color 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. Application of methods for measuring primary production and (bacterial) secondary production based on tracers
and oxygen fluxes. Use of the dilution technique to evaluate phytoplankton production, growth, and grazing mortality exerted by
microzooplankton.
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Teaching methodologies (including evaluation)

This course includes: (i) theoretical expositive lectures (15 h), with periods for student questioning and participation; (ii) practical laboratory
sessions (4 sessions, 12 h); (iii) computing-practical sessions (3 sessions, 9 h); (iv) fieldwork (3h); (v) theoretical-practical classes (2
sessions, 5 h); and (vi) tutorial sessions (3 h). Learning support materials are made available, on a weekly basis, at the course tutorial web
site. Specific reading assignments are recommended for each lecture.

Course assessment comprises the mandatory completion of: (a) practical report on ocean color remote sensing (20% course grade); (b)
group-based oral presentation on experimental data (30%); and (c) a final individual exam (50%), with theoretical and practical components.
Admission to exam and course approval requires fulfillment of mandatory course assignments, attendance to >75% of field work, practical,
theoretical-practical and tutorial sessions, and a grading >9.5 points in the exam.

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 g, Wiley- Blackwell, New York, 528 p
Harris, RP, Wiebe, PH, Lenz, J, Skjoldal, HR, Huntley, M, 2000, ICES Zooplankton Methodology Manual, Academic Press, San Diego, 684 p
Paul, JH (Ed.), 2001 Methods in Microbiology. Marine Microbiology (Vol. 30), Academic Press, San Diego, 666p

Robinson, 1S, 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,
845p

NOTE: At the graduate level, lectures are strongly based on research papers. A collection of recent papers will be suggested for specific
topics (see list of relevant scientific journals at the course tutorial website)
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