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Horas de Contacto

(T) Tedricas 0015:00 (TP) Tedrico-Praticas 0010:00
(PL) Préticas Laboratoriais 0015:00 (TC) Trabalho de Campo 0008:00
(OT) Orientacao Tutorial 0002:00 (S) Seminario 0000:00
(E) Estéagio 0000:00 (O) Outras 0000:00
Docente Responséavel Cristina Carvalho Veiga Pires
Corpo Docente
Docente Tipologias Turmas Horas de Contacto*
Cristina Carvalho Veiga Pires OTI'; TP; PL; TC; T(leTl; OT2; PL1; PL2; T1; TC1; TC2; 7T; 3TP; 8PL; 8TC; 20T
Ana Rita Zarcos Carrasco T; TP; PL; TC; OT1; OT2; PL1; PL2; T1; TC1; TC2; 2T; 3TP; 10PL; 8TC;
oT TP1 20T
Rita Isabel de Oliveira Soares Branco T TP: PL PL1: PL2: T1: TP1 6T: 4TP: 12PL

Domingues

* 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

Ciéncias do mar e/ou Ciéncias da Terra
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Objetivos de aprendizagem e a sua compatibilidade com o método de ensino (conhecimentos, aptidées e competéncias a
desenvolver pelos estudantes)

Esta UC visa proporcionar uma compreensdo integrada dos processos biogeogquimicos marinhos, desde a escala
geol 6gica a biol 6gica, em ecossistemas da zona costeira ao mar profundo. Os estudantes deverdo conhecer os
principais ciclos biogeoquimicos nos sedimentos marinhos e na coluna de &gua, incluindo carbono, enxofre,
azoto, fosforo, oxigénio e el ementos metalicos, bem como os processos de diagénese da matériaorganicae a
regulacdo dos fluxos de matéria organica e inorganica. Pretende-se ainda que identifiquem ameacas atuais aos
ecossistemas marinhos e costeiros, como poluicdo, alteracdes climéticas, eutrofizacdo e mineragdo, avaliando 0s
seus impactos e formas de medic&o. A componente pratica, atravées de trabalho de campo, laboratorio e andlise
de dados, permitira aplicar metodologias experimentais em ambientes intermareais e extremos, compreender o
efeito de fatores ambientais e biol 6gicos nos fluxos geoquimicos e desenvolver autonomia, pensamento critico e
competéncias cientificas .

Contelidos programaticos

A unidade curricular aborda o papel essencial dos processos biogeoquimicos marinhos na regulagéo climética,
no funcionamento dos ecossistemas e no enquadramento de tratados e programas internacionais. S&o
introduzidos os principais ciclos biogeoquimicos, incluindo carbono, azoto, fosforo, oxigénio, dgua e enxofre,
com destaque para processos microbianos, matéria organica, nutrientes e gases com efeito de estufa (CO¢, CH¢,
eN¢O). A UC integratrabalho de campo embarcado para amostragem subtidal de sedimento e agua, métodos
microbiol 6gicos e caracterizacdo de sedimentos. Serdo explorados a bomba biol égica e microbiana de carbono,
metanogénese, metanotrofia, nitrificacdo e desnitrificagdo, bem como os efeitos do aquecimento global,
stressores multiplos e ateracdes antropogénicas na producdo priméria e respiracdo microbiana. Inclui ainda
analise e representacdo gréfica de dados, e discussdo de solucdes, mitigacdo e inovacao politica.

Utilizac@o de metodologias ativas de ensino e aprendizagem (Sim/N&o)

Sim

| Unidade Curricular: [14331058] PROCESSOS BIOGEOQUIMICOS E ALTERACOES GLOBAIS | DATA VALIDAGAO: 3/
29-06-2026 )
| DATA ATUALIZACAO: 27-08-2026 10



@ UAlg

UNIVERSIDADE DO ALGARVE

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

As metodol ogias de ensino e aprendizagem articulam exposi¢ao tedrica, aplicaco pratica e
aprendizagem ativa. As aulas tedricas combinam a apresentacéo estruturada de contelidos com a
andlise e discussdo de exemplos e casos de estudo, promovendo a participacdo e o pensamento
critico. As aulas de campo envolvem a col heita de dados biogeoquimicos em ambientes costeiros,
permitindo o contacto direto com metodol ogias de amostragem e observacdo. As aulas préticas e
tedrico-praticas centram-se em trabal ho laboratorial, exercicios de aplicacdo e andlise de dados,
com discussdo critica dos resultados. Nas sessdes tutoriais, 0s estudantes desenvolvem,
individualmente ou em grupo, seminarios sobre topicos avancados em Processos Biogeoquimicos e
Alteractes Globais, com base em pesquisa bibliografica. Esta abordagem promove a autonomia, a
aprendizagem colaborativa, a comunicacdo cientifica e aintegracdo entre conhecimentos tedricos e
préticos.

Avaliacéo

A classificacdo final serd composta por duas componentes: um exame tedérico-pratico, com a
ponderacédo de 70%, e uma apresentacao de seminario, com a ponderacao de 30%.

A apresentacado de seminario corresponde a 30% da classificacao final. Dentro desta componente,
10% serdo atribuidos com base na autoavaliacédo e na avaliagdo pelos pares, enquanto os restantes
20% serao atribuidos pelos docentes.

Para obter aprovacéo a unidade curricular, os estudantes deverao obter uma classificagdo minima
de 10 valores, numa escala de 0 a 20, em cada componente de avaliagao.

Contributo para os Objetivos de Desenvolvimento Sustentavel (ODS)

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

15 - Proteger, restaurar e promover 0 uso sustentavel dos ecossistemas terrestres, gerir de forma sustentavel as florestas, combater a
desertificagéo, travar e reverter a degradacgédo dos solos e travar a perda de biodiversidade
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Utilizagc&o de Inteligéncia Artificial, de acordo com a Politica Institucional da UAlg

A utilizacéo de ferramentas de IA, incluindo IA generativa, rege-se pela Politica Institucional da UAlg (Despacho RT 89/2026), promovendo
um uso responsavel, ético e critico.

A IA é permitida como apoio ao estudo autbnomo, nomeadamente para explicar conceitos, gerar resumos, organizar ideias, apoiar
brainstorming e melhorar a clareza linguistica. Os estudantes devem, contudo, avaliar criticamente e validar cientificamente os contetidos
gerados.

Na avaliacéo continua, o uso de IA é condicionado, sendo apenas admissivel na preparagdo do trabalho de grupo para melhoria da clareza
linguistica. Nestes casos, deve ser incluida uma declaracao obrigatéria de uso de IA, indicando a ferramenta utilizada e o tipo de apoio
prestado.

A utilizacéo de IA é proibida em avaliagdes realizadas em sala de aula e no exame tedérico-pratico. O incumprimento podera constituir
violag&o da integridade académica.

No inicio do curso sera disponibilizado um documento com informag&o em formato "semaforo" sobre este tema.

Bibliografia principal

Graves CA et al. (2022) Sedimentary carbon on the continental shelf: Emerging capabilities and
research priorities for Blue Carbon. Front. Mar. Sci. 9:926215.

IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, Il and 1l to
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team,
H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland, pp. 35-115,

Kirchman, D.L. (2024) Microbes: the Unseen Agents of Climate Change. Oxford University Press,
238 p.

Mackenzie, F. T., Lerman, A., Andersson, A.J., (2004). Past and present of sediment and carbon
biogeochemical cycling models. Biogeosciences, 1, 11-32,

United Nations. (2026). The third World Ocean Assessment (WOA I11) . United Nations Regular
Process for Global Reporting and Assessment of the State of the Marine Environment, including
Socioeconomic Aspects.
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Academic Year

2026-27

Course

BIOGEOCHEMICAL PROCESSES AND GLOBAL CHANGES

Study Programme

MARINE BIOLOGY (2nd cycle)

Faculty / School

FACULTY OF SCIENCES AND TECHNOLOGY

Course Code

14331058

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 50 156 6

* A-Annual;S-Semester; Q-Quadrimester; T-Trimester
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Contact Hours
(T) Theoretical 0015:00 (TP) Theoretical-Practical 0010:00
(PL) Laboratory Practice 0015:00 (TC) Fieldwork 0008:00
(OT) Tutorial / Orientation 0002:00 (S) Seminar 0000:00
(E) Internship / Placement 0000:00 (O) Others 0000:00
Coordinating Teacher Cristina Carvalho Veiga Pires
Teaching Staff
Teacher Types Classes Contact Hours*

T; TP; PL; TC; OT1; OT2; PL1; PL2; T1; TC1; TC2;

Cristina Carvalho Veiga Pires 7T; 3TP; 8PL; 8TC; 20T

oT TP1

Ana Rita Zarcos Carrasco T; TP; PL; TC; OT1; OT2; PL1; PL2; T1; TC1; TC2; 2T; 3TP; 10PL; 8TC;
oT TP1 20T

Rita Isabel de Oliveira Soares Branco T TP: PL PL1: PL2: T1: TP1 6T: 4TP: 12PL

Domingues

* 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

Marine Sciences and/or Earth Ciéncias
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Learning outcomes and their alignment with the teaching method (knowledge, skills and competences to be developed by
students)

This course aimsto provide an integrated understanding of marine biogeochemical processes, from
geological to biological scales, in ecosystems ranging from the coastal to the deep sea. Students
should become familiar with the main biogeochemical cyclesin marine sediments and the water
column, including carbon, sulphur, nitrogen, phosphorus, oxygen, and metallic elements, aswell as
the processes of organic matter diagenesis and the regulation of organic and inorganic matter
fluxes. It isintended that they identify current threats to marine and coastal ecosystems, such as
pollution, climate change, eutrophication, and mining, assessing their impacts and methods of
measurement. The practical component, through fieldwork, laboratory work, and data analysis, will
allow students to apply experimental methodol ogies in different environments, understand the
effect of environmental and biological factors on geochemical fluxes, and develop autonomy,
critical thinking, and scientific skills.

Syllabus content

The curricular unit addresses the essential role of marine biogeochemical processes in climate regulation, ecosystem functioning, and the
framework of international treaties and programmes. The main biogeochemical cycles are introduced, including carbon, nitrogen,
phosphorus, oxygen, water, and sulphur, with emphasis on microbial processes, organic matter, nutrients, and greenhouse gases (CO¢,,
CHyg,, and N¢,O). The curricular unit includes fieldwork for sediment and water sampling, microbiological methods, and sediment
characterisation. The biological and microbial carbon and nitrogen pumps will be explored, as well as the effects of global warming, multiple
stressors, and anthropogenic changes on primary production and microbial respiration. It also includes data analysis and graphical
representation, as well as discussion of solutions, mitigation, and policy innovation.

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 teaching and learning methodol ogies combine theoretical instruction, practical application, and
active learning. Theoretical classes combine the structured presentation of content with the analysis
and discussion of examples and case studies, promoting participation and critical thinking. Field
classes involve the collection of biogeochemical datain coastal environments, allowing direct
contact with sampling and observation methodol ogies. Practical and theoretical-practical classes
focus on laboratory work, application exercises, and data analysis, with critical discussion of the
results. In tutorial sessions, students develop, individually or in groups, seminars on advanced
topics in Biogeochemical Processes and Global Change, based on bibliographic research. This
approach promotes autonomy, collaborative learning, scientific communication, and the integration
of theoretical and practical knowledge.

Evaluation

The final grade will be based on two components: a theoretical-practical exam, worth 70%, and a
seminar presentation, worth 30%.

The seminar presentation corresponds to 30% of the final grade. Within this component, 10% will be
based on self-assessment and peer assessment, while the remaining 20% will be awarded by the
teaching staff.

To successfully complete the course, students must obtain a minimum grade of 10 out of 20 in each
assessment component.

Contribution to Sustainable Development Goals (SDGs)

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

15 - Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss

| Unidade Curricular: [14331058] PROCESSOS BIOGEOQUIMICOS E ALTERACOES GLOBAIS | DATA VALIDAGAO: 9/
29-06-2026 }
| DATA ATUALIZACAO: 27-08-2026 10



@ UAlg

UNIVERSIDADE DO ALGARVE

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

The use of Al tools, including generative Al, is governed by the UAIlg Institutional Policy (Order RT
89/2026), promoting responsible, ethical, and critical use.

Al is permitted as support for autonomous study, namely to explain concepts, generate summaries,
organise ideas, support brainstorming, and improve linguistic clarity. However, students must critically
assess and scientifically validate the generated content.

In continuous assessment, the use of Al is conditional and is only allowed in the preparation of the
group assignment to improve linguistic clarity. In such cases, a mandatory Al-use declaration must be
included, indicating the tool used and the type of support provided.

The use of Al is prohibited in assessments carried out in class and in the theoretical-practical exam.
Non-compliance may constitute a breach of academic integrity.

At the beginning of the course, a document with information in a "traffic-light" format on this topic will
be made available.

Main Bibliography

Graves CA et al. (2022) Sedimentary carbon on the continental shelf: Emerging capabilities and
research priorities for Blue Carbon. Front. Mar. Sci. 9:926215.

IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, Il and 11l to
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team,
H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland, pp. 35-115,

Kirchman, D.L. (2024) Microbes: the Unseen Agents of Climate Change. Oxford University Press,
238 p.

Mackenzie, F. T., Lerman, A., Andersson, A.J., (2004). Past and present of sediment and carbon
biogeochemical cycling models. Biogeosciences, 1, 11-32,

United Nations. (2026). The third World Ocean Assessment (WOA 1ll) . United Nations Regular
Process for Global Reporting and Assessment of the State of the Marine Environment, including
Socioeconomic Aspects.
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