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Subjects
Year 1st
Code Name Quadmester Total Cr.
V02M098V01101 The Marine Environment: 1st 3
Physical Oceanography
V02M098Vv01102 Marine Botany 1st 3
V02M098Vv01103 Marine Zoology 1st 3
V02M098v01104 Marine Microbiology 1st 3
V02M098VvV01105 Marine Ecology 1st 3
V02M098V01106 Physiology of Marine 1st 6
Organisms
Molecular Basis of Adaptation
V02M038v01107 to the Marine Environment Lst 3
V02M098Y01108 Techn!ques to Study Marine Ist 3
Organisms
V02M098Y01109 Experimental Design and 1st 3

Information Resources

Sampling Techniques for
V02M098Vv01201 Identification of Marine 2nd 6
Organisms and Communities

Cartography, GIS and Remote

V02M098Vv01202 . 2nd 3
Sensing
Environment Management:

V02M098V01203 Socio-economics, 2nd 3

Environmental Education and
Legislation
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V02M098VvV01204 Conservation Biology 2nd 3
Genetic Diversity and its

V02M098Vv01205 Application to Study of Marine 2nd 6
Organisms

V02M098V01206 Marlne.PoIIutlon and ond 3
Ecotoxicology
Biology of Exploited and

V02M098Vv01207 Potentially Exploitable 2nd 6
Species
Evaluation and Exploitation of

V02M098v01208 Coastal Resources 2nd 3

V02M098Y01209 F@shery and Exploitation of 2nd 3
Fishery Products

V02M098Y01210 Spatiall Statistics and 2nd 3
Modelling

V02M098Vv01211 Invasive Species and Fouling 2nd 3

V02M098V01212 Biology of the Development 3
of Marine Organisms
Toxicity and Detoxification

V02M098Vv01213 Mechanisms of Xenobiotic 2nd 3
Compounds

V02M098Vv01214 Marine Genomics 2nd 3

Year 2nd

Code Name Quadmester Total Cr.

V02M098Vv01301 Internships 1st 18

V02M098Vv01302 Final Year Dissertation 1st 12
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IDENTIFYING DATA

The Marine Environment: Physical Oceanography

Subject The Marine

Environment:

Physical
Oceanography
Code V02M098V01101
Study Master
programme Universitario en
Biologia Marina
Descriptors ECTS Credits Choose Year Quadmester

3 Mandatory 1st 1st

Teaching Spanish
language Galician

Depa

rtment

Coordinator Garcia Estévez, José Manuel

Besteiro Rodriguez, Celia

Lecturers Besteiro Rodriguez, Celia

Garcia Estévez, José Manuel

E-mail jestevez@uvigo.es
celia.besteiro@usc.gal
Web
General Main properties of the oceanic basins and the sediments that the ocean. Physical properties of the seawater.

description Chemical Properties of the seawater. The movements of the sea: the marine currents and the oceanic

circulation; the waves; the tides. The coast: coastal waters and sea magins.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B5 Desarrollo de la habilidad de elaboracion, presentaciéon y defensa de trabajos e informes técnicos

C1l Conocimiento fisico-quimico del medio oceanico y costero

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y
direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos

C14 Elaboraciodn, discusidn, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioecondémicos relacionados con el &mbito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D5 Desarrollo de las habilidades de comunicacion y discusién de planteamientos y resultados

Expected results from this subject

Expected results from this subject Training and Learning
Results
Comprise the meaning of Oceanography and know the main sources of his knowledge. Al Bl C1 D1
A2 B2 D2
A3 B5
A5
Purchase knowledges on the main strokes of the oceanic basins and his evolution to the step of theAl Bl C1 D1
time. A3 B2 D2
A5 D3
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Understand the origin and distribution of the sediments and his relation with other oceanic Al Bl C1 D1

processes. A2 B2 D2
A3

Know the penetration of the solar radiation in coastal and oceanic waters. Al Bl C1 D5
A2 B2
A3
Ad
A5

Explain the behaviour of the temperature and the salinity of the waters of the ocean. Al Bl C1 D1
A2 B2 (13 D2
A3 B5 D5
A4
A5

Know the applications of the diagram T-S in the analysis of the masses of water. Al Bl C1 D1
A2 B2 D2
A3 D3
A4
A5

Purchase knowledges of the basic strokes of the oceanic circulation, superficial and subsuperficial, A1 Bl C1 D1

waves and tides. A2 B2 (13 D2
A3 Ci14 D5
A4
A5

Contents

Topic

The OCEANOGRAPHY.

Concept and divisions. Historical development of the Oceanography.

The OCEANIC BASINS.

Origin and evolution of the oceans. The oceanic basins. The geological
regions of the ocean. Geography of the current oceanic basins.

The OCEANIC SEDIMENTS.

Origin. Classification. Mechanisms of control of the accumulation of
oceanic sediments. Distribution of the oceanic sediments.

PHYSICAL PROPERTIES OF THE WATER OF THE
Mar.

Temperature. Salinity. Density. Solar radiation and illumination.
Transparency and penetration of the light. Viscosity and superficial
tension. Pressure. Propagation of the sound.

CHEMICAL PROPERTIES OF THE WATER OF THE
Mar.

Chemical properties of the pure water. Chemical composition of the water
of the mar. Classification of the chemical elements. Greater and lower
constituents. Micronutrients. Gases dissolved. Organic matter.

The MOVEMENTS OF THE SEA: The MARINE
CURRENTS And The OCEANIC CIRCULATION.

The marine currents. Types of currents. The oceanic circulation. Superficial
circulation. Deep circulation. Circulation thermohaline and the big oceanic
conveyor.

The MOVEMENTS OF THE SEA: The WAVES

Definition. Characteristics. Classification and types of waves. Origin of the
waves. Interaction with the coast. Measurement and forecast of the wave
regime. Energy of the waves and its usages. Biological importance of the
waves.

The MOVEMENTS OF THE SEA: The TIDES

Definition. Characteristics. Origin of the tides. Explanatory theories.
Classification of the tides. Oceanic tides and anfidrémic systems.
Measurement and forecast of the tides. Energy of the tides and its
industrial use. Biological importance of the tides.

The COAST: COASTAL WATERS And SEA
MARGINS.

The COAST. Coastal terminology. Classification and development of the
coast. Coastal waters and sea margins. Deep seas.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 15 35 50
Mentored work 5 10 15
Essay questions exam 2 0 2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Exposition of the main concepts of the course and approach of interactive activities, where the

students will be able to formulate questions and comments

Mentored work
masterclasses

Destined interactive sessions to integrate and apply the knowledges purchased in the
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Personalized assistance

Methodologies Description

Lecturing It attended the *todalas questions risen pole students in real time

Mentored work It follows the *desenvolvemente of the work in the classroom of personal and interactive way

Assessment
Description Qualification Training and
Learning Results
Lecturing Continuous evaluation of the assistance and attitude of the students in the 10 Al Bl C1 D1
lecture sessions A2 B2 Cl4 D2
A3 B5 D3
A4 D5
A5
Mentored work Evaluation of the knowledges purchased by means of the manufacture in 40 D1
group of one work related with the contained of the subject. The relation of D2
works will be proposed by the professor.
Essay questions Evaluation of the knowledges purchased by means of the realization of an 50 Al Bl Cl4 D1
exam examination written in regard to the contained of the subject A2 D2
A3
A4
A5

Other comments on the Evaluation

In the first opportunity we take into account the three metodologies. In the second one, to assessment will realize it by
means of a written proof, keeping the assessments of the continuous avaliation continuous obtained along the course.
For the students that do not developed the activities of continuous avaliation (assistance to sessions and elaboration and

presentation of the homework), the written proof will suppose the 100% of the qualification.

Sources of information

Basic Bibliography

Complementary Bibliography

Recommendations

Other comments

It is recommended to work actively the subject in a continuous way during the course.
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IDENTIFYING DATA

Marine Botany

Subject Marine Botany

Code V02M098Vv01102

Study Master

programme Universitario en
Biologia Marina

Descriptors  ECTS Credits Choose Year Quadmester
3 Mandatory 1st 1st

Teaching Spanish

language

Department

Coordinator Garcia Estévez, José Manuel

Pefia Freire, Viviana

Lecturers Diaz Tapia, Pilar

Garcia Estévez, José Manuel
Lépez Rodriguez, Maria del Carmen
Pefia Freire, Viviana

E-mail jestevez@uvigo.es
vpena@udc.es
Web
General (*)Estudio de los principales organismos (fitoplancton y fitobentos) que se desarrollan en el medio marino, asi

description  como de los factores que condicionan su distribucién.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C7 Catalogacion, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracion,
asesoramiento legal y ejecucion de planes de ordenacion del litoral

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacién y discusién de planteamientos y resultados

Expected results from this subject

Expected results from this subject Training and Learning Results
New Al B6 D1
A3
A4
New Bl C2
C3
C7
New A2 C7 D1
D5
New A5 B2 D4
Contents
Topic
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Generalities Unit 1. Marine habitat. Introduction and general characters. Influential
environmental factors in the photosynthetic organisms: light, temperature,
substrata, hydrodinamism, tides, salinity, pH, nutrients and pollution.
Interactions between organisms: predation, simbiosis, epibiosis,
endobiosis, parasitism.

Unit 2. Phytoplankton. General characters, importance, floristic groups and
populational dynamics.

Unit 3. Phytobenthos. General characteristics of their communities.
Classification of bentic organisms according to sustrata. Phycobenthos.
Ecophysiology. Adaptations to the habitat conditions . Morphological
diversity, life histories, biological types and vital forms.

Diversity Unit 4. Descriptive and systematics of red seaweeds (Rhodophyta): main
groups and characteristic species.

Unit 5. Descriptive and systematics of Brown seaweeds (Ochrophyta):
main groups and characteristic species.

Unit 6. Descriptive and systematics of green seaweeds (Chlorophyta):
main groups and characteristic species.

Unit 7. Descriptive and systematics of other benthic organisms:
Cyanophyta, seagrass, fungi and lichens: main groups and characteristic
species.

Ecology and biogeography Unit 8. Ecology of the phytobenthos. Distribution of the marine organisms:
vertical or zonation, temporal sucession and spatia or biogeographic .
Diagrams of zonation of the littoral and nomenclature.

Unit 9. Biogeography. Definition, methodology and indexes. Factors in the
distribution of the marine vegetation: temperature and latitude.

Unit 10. Main types of marine vegetation and impacts of global change.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 12 18 30
Seminars 8 24 32
Seminars 2 2 4
Mentored work 0 9 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing FACE-TO-FACE CLASSES FOR EXHIBITION, BY PART OF THE PROFESSOR, OF THE CONTENTS OF THE
MATTER And THE DEVELOPMENT OF THE *TEMARIO, EXPLANATION OF CONCEPTS And APPROACH
OF THE SEMINARS.

Seminars AUTONOMOUS WORK OF THE STUDENT FOR THE STUDY And ASSIMILATION OF THEORETICAL And
PRACTICAL CONCEPTS, AS WELL AS FOR THE RESEARCH OF INFORMATION And BIBLIOGRAPHY FOR
THE REALISATION OF THE WORKS RELATED WITH THE SEMINARS.

Seminars You INTERVIEW WITH THE *PROFESORADO FOR THE ADVICE And DEVELOPMENT OF THE ACTIVITIES
OF THE MATTER IN THE PROCESS OF THE LEARNING.
Mentored work WORKS/DOCUMENTS/INFORMATION ELABORATED BY THE STUDENT, OF AUTONOMOUS WAY, FOR

THE DEVELOPMENT OF THE SEMINARS. ALWAYS, UNDER THE GUIDELINES OF THE PROFESSOR IN
WHAT it CONCERNS To THEMATIC, QUESTIONS To DEVELOP And USES OF SOURCES OF
INFORMATION.

Personalized assistance
Methodologies Description

Seminars It will attend to the students personally via face-to-face in the classroom, by telematic systems and by
email, as well as in the office (Monday to Weednesday (4 to 6 p.m.).

Assessment
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Description Qualification Training and
Learning Results
Lecturing Evaluation by means of an objective proof written that will include ask type 70 A2 Bl C2 D1

test, definitions, short questions and subjects to develop. A3 B2 (C3 D5
A4 C7
Seminars Evaluation of the attitude and the degree of participation (asks/answer) by 20 Al Bl C7 D4
part of the student in each one of the seminars. A2 B2
A3 B6
A5
Mentored workEvaluation of the content and quality of the work realised by the student in 10 A2 B6 D1
the thematic of the seminars. A4 D5

Other comments on the Evaluation

A minimum mark of 4 out of 10 in the written test (exam) is required. Only in the exceptional case of not being able to take
the seminars, it will be necessary to obtain a grade of 5 (out of 10) in the final exam.

For cases of fraudulent performance of exercises or tests, the provisions of the Regulations on the assessment of students'
academic performance and the review of grades shall apply.

Sources of information

Basic Bibliography

Complementary Bibliography

Lobban, C.S. & P.J. Harrison, Seaweed ecology and physiology, 1994

Graham, L. E., J. M Graham & L. W. Wilcox, Algae, 2009

Dawes, C.J., Marine Botany, 1997

Lining, K., Seaweeds their environment, biogeography and ecophysiology, 1990

Reviers, B de, Biologie et phylogénie des algues, tome 1, 2, 2002, 2003

Hoek, C. van den, D.G. Mann, H.M. Jahns, Algae: An Introduction to phycology, 1995

Green, E.P. & F.T. Short, World Atlas of Seagrasses, 2003

Guillén, JE., Ruiz, JM, Otero, M, Diaz-Almela, E., Atlas de las praderas marinas de Espana, 2015

Hurd, C.L., P.J. Harrison, K. Bischof & C.S. Lomman, Seaweed Ecology and Physiology, Cambridge, 2014
Algaebase. Listing the World[Js Algae, http://www.algaebase.org/, continuo

AlgaeTraits: a trait database for (European) seaweeds, https://algaetraits.org/, continuo

Guia online algas de Asturias, http://www.asturnatura.com/,

Algas marinas bentdnicas Mediterrdneo y Atlantico, http://manuel.gonzales.free.fr/#gsc.tab=0,

Useful Marine Plants of the Asia-Pacific Region Countries, http://www.imb.dvo.ru/misc/algae/index.php/en/intro2,

Recommendations

Subjects that continue the syllabus

Biology of Exploited and Potentially Exploitable Species/V02M098vV01207

Invasive Species and Fouling/V02M098V01211

Sampling Techniques for Identification of Marine Organisms and Communities/V02M098V01201

Subjects that are recommended to be taken simultaneously
Marine Ecology/V02M098V01105

Physiology of Marine Organisms/V02M098V01106

Marine Zoology/V02M098V01103

Other comments
To know general aspect of Botany and Phycology (diversity, systematics, reproduction, life histories).
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IDENTIFYING DATA

Marine Zoology

Subject Marine Zoology
Code V02M098v01103
Study Master

programme Universitario en

Biologia Marina

Descriptors  ECTS Credits Choose Year Quadmester

3 Mandatory 1st 1st

Teaching Spanish
language Galician

Depa

rtment

Coordinator Garcia Estévez, José Manuel

Besteiro Rodriguez, Celia

Lecturers Besteiro Rodriguez, Celia

Garcia Estévez, José Manuel

E-mail jestevez@uvigo.es
celia.besteiro@usc.gal

Web

General In this matter expose :

description - The models of organisation of the main groups of marine animals

.- The morphological diversity and the adaptations to the different habitats, ways of life, feeding and
reproduction.

- The systematic of the main groups.

- The fauna of the *sustratos rocky and **sedimentarios of the coastal and deep systems.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C14 Elaboracion, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioecondémicos relacionados con el mbito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D7 Desarrollo de habilidades para la divulgacion de ideas en contextos tanto académicos como no especializados

Expected results from this subject

Expected results from this subject Training and Learning
Results
*Knowledge of wool *diversity of marine *organisms *and *his *adaptative *strategies Al Bl D1
A2 D2
New Al Bl (2 D1
A2 D2
New Al Bl (2 D1
A2 D2
New Al Bl (2 D1
A2 D2
New Al Bl (2 D1
A2 D2
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New Al Bl C2 D1
A2 B6 Cl4 D2
A3 D4
A4 D7
A5

Contents

Topic

Architectural patterns of the animals.

The form and the corporal design like adaptation to the means **benténico
and **peldxico. Colonial forms and **gregarias. The skeletal *structures.
The movements. Systems of defence. **Coloracidns. Shelters and
territoriality. Interspecific *relations. The feeding. The asexual
*reproduction.

**Poriferos

The *individualisation. The *sustrato and the **hidrodinamismo like
*determinantes of the corporal form. The skeletal *trainings. The leak like
way of life. Evolution of the types of organisation second the internal
circuit of water. Asexual *and sexual reproduction.

*Metazoan **diblasticos

**Cnidarios. You form them *polyp and *jellyfish. Exclusive cells: the
**cnidocitos. Classification.- **Hidrozoos. Individual and colonial forms.
Colonies **hidroides **peldxicas. **Hidromedusas. Colonies **peldxicas
mixed. Special structures for the *flotation, the trip and the capture of the
food.- ¥*Cubozoos.- **Escifozoos. Structure. The *swimming by
**pulsacions **natatorias.- **Antozoos. Structure. Solitary forms, colonial
and **pseudocoloniales. Colonies corneas. The coral reefs.-**Ctenéforos.

*Metazoan **triblasticos

*Turbelarios. **Gnatostomulidos. **Gastrotricos. **Quinorrincos
*Nematodes. **Nemertinos. **Priapulidos. **Caracteres Singular. Ways of
life. Ecology.

Molluscs

Mantle, cavity **paleal and *radula.- **Solenogastros. *Caudofoveados.
**Monoplacéforos. **Poliplacéforos. **Caracteres Singular. Ways of life.
Ecology.- *Gasteropods. The ventilation **paleal. The *solidez of the
*gusanillo *asymmetric. The reduction of the shell in the
**Qpistobranquios. *Locomotion, *swimming and *flotation. Feeding. The
put.-Bivalve. The shell. The mantle. The *ornamentacién. The feeding. The
**sifdns and the welding of the mantle. Mechanisms of burial, fixation and
**retropropulsion. Bivalve **epifaunicos, **perforadores and **xil6fagos.-
**Escafdpodos. **Caracteres Singular. Ways of life. Ecology.- Cephalopods.
The shell. The *swimming. The capture of the preys. The courtship and the
posture.

*Annelids **Poliquetos

The corporal model generalised. The *locomotion **parapodial. The
*elytrons. The movements *excavadores. **Poliquetos **tubicolas,
**perforadores, **intersticiais and **simbiontes. The **depredacion.
**Sedimentivoros No **seletivos and **seletivos superficial and
**subsuperficiais. The leak.

**Sjpunculidos. **Equilridos

**Cardcteres Singular. Ways of life. Ecology.

Crustaceans

Generalities: the corporal regionalisation and the appendix **birrdmeo.-
**Remipedios, **Cefalocaridos, **Maxilépodos. **Caracteres Singular.
Ways of life. Ecology.- **Malacostraceos: **Filocaridos And
**Eumalacostraceos. The *swimming **pleopodal and the fan discharge.
Forms **reptantes: caves and shelters. Territoriality. **Decdpodos
*Braquiuros And *Anomuros: adaptative *diversity.

** ofoforados

**Briozoos. Colonies **estoloniais, **incrustantes, **arbusculares and
**folidceas. Colonies **estenolaemadas, **ctenostomadas and
**quilostomadas. **Avicularias And **vibracularias. The colonial growth.
The *protrusion of the **loféforo. The feeding.- Quotation of **Foronideos,
**Braquidépodos and **Ectoproctos.**Quetognatos. **Caracteres Singular.
Ways of life. Ecology.

*Echinoderms

The *shell **dermatoesquelético, the *symmetry and the orientation.-
**Asteroideos. The system **ambulacral. The burial. The carnivorous
*feeding.- **Ofiuroideos. The *locomotion **braquial. The burial. The
feeding.- **Equinoideos. The *shell: reqular and irregular hedgehogs. The
feeding **raspadora: the *torch of **Aristétele. The *excavation. The
feeding **sedimentivora: spines and podiums.- **Holoturoideos. The
corporal orientation: **bivio and *trivium. The different ways of life: buccal
podiums. The feeding **suspensivora, **detritivora and **sedimentivora.
The *tubules of **Cuvier.- Quotation of **Crinoideos.- **Hemicordados.
**Tunicados. **Caracteres Singular. Ways of life. Ecology.
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**Cefalocordados. Vertebrates The **esquelete *axial: **notocorda and vertebral column.- **Condrictios.
*Swimming by waves of **contracién. The stability, direction and control of
the *swimming. The predatory feeding.- **Osteictios. The *swimming.
Alimentary diets. The feeding *rapaz and **planctivora. Social behaviour.
Cares **parentais.- Mammalian *Cetaceos. Modifications of the plan of
organisation **mammaliano for the aquatic life. Adaptation to the
variations of hydrostatic *pressure: **narcose and *decompression. The
feeding **planctivora (**Mistacocetos). The carnivorous *feeding
(**Qdontocetos). The **ecolocacién. Communication and social behaviour.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 12.5 37.5 50
Mentored work 4 8 12
Essay questions exam 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Kinds *presenciais stop the exhibition by part of the Professor of the contained of the *temario of
theory.

Mentored work Practices varied (*pizarra, problems, computer) in the that employ tools *manipulativas own of the
subject.

Personalized assistance

Assessment
Description Qualification Training and
Learning Results
Lecturing Continuous evaluation of the assistance and attitude of the students in 10 Al Bl Cl4 D1
the lecture sessions A2 D2
A3
Ad
A5
Mentored work Evaluation of the knowledge purchased by means of the elaboration in 40 D1
group of one work related with the program of the subject. The relation of D2
works will be proposed by the professor.
Essay questions Evaluation of the knowledge purchased by means of the realization of an 50 Al Bl C2 D1
exam written exam related to the subject program A2 B6 Cl4 D2
A3 D4
Ad D7
A5

Other comments on the Evaluation

In the first opportunity we take the three metodologies. In the second one, the avaliation will be realized by means of a
written exam, keeping the qualifications obtained during the course for the contiuous avaliation.

For the students that do not developed the activities of continuous avaliation (class attendance and elaborationn and
presentation of the homework), the written proof will suppose the 100% of the rating.

Sources of information

Basic Bibliography

Complementary Bibliography

Barnes, R.D., Zoologia de los invertebrados., 1989,

Barnes, R.S.K., Callow, P., Olive, P.J.W., Golding, D.w. & Spicer, ].J., The invertebrates: a synthesis., 2001,
Brusca, R.C. & Brusca, G.J., Invertebrates, 2002,

Castro, P. & M.E. Huber., Biologia marina., 2007,

Cognetti, G., Sara, M. & G. MagazzU., Biologia marina., 2001,

Diaz, J.A. & Santos, T., Zoologia: aproximacion evolutiva a la diversidad y organizacion de los animales., 1998,
Fuente, J.A. de la, Artrépodos. I: caracteristicas generales., 1982,

Hickman, C.P., Roberts, L.S. & Larson, A., Principios integrales de Zoologia., 2009,

Kardong, K.V., Vertebrados: anatomia comparada, funcién, evolucién., 2007,
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Mader, S.S., Biologia., 2008,

Moutou, F., Los mamiferos en su medio., 1993,

Varios Autores., Galicia. Natureza. Zooloxia. Tomo XXXVII: Zooloxia I; Tomo XXXVIII: Zooloxia II; Tomo XXXIX:
Zooloxia Ill; Tomo XL: Zooloxia IV., 2002,

Ruppert, E.E. & Barnes, R.D., Zoologia de los invertebrados., 1996,

Young, J.Z., La vida de los vertebrados., 1985,

Hondt, J.L.d', Les invertebrés marins méconnus, 1999,

Bayer, F.M. & H.B. Owre, The free-living lower Invertebrates., 1968,

Campbell, A.C., Guia de campo de la flora y fauna de las costas de Espana y de Europa., 1983,

Fretter, V. & A. Graham., A functional anatomy of Invertebrates., 1976,

Gardiner, M.S., Biologia de los Invertebrados, 1978,

Hayward, P.J. & J.S. Ryland., Handbook of the Marine Fauna of North-West Europe., 1975,

Hayward, P.J. &J.S. Ryland., The Marine Fauna of the British Isles and North-West Europe, vol 1: Introduction and
Protozoans to Arthropods, 19903,

Hayward, P.J. &).S. Ryland., The Marine Fauna of the British Isles and North-West Europe, vol 2: Molluscs to
Chordates., 1990b,

Hayward, P.J., T. Nelson-Smith & C. Shields, Guia de identificacion de la flora y fauna de las costas de Espaiia y
Europa., 1998,

Kaestner, A., Invertebrate Zoology, vol lil., 1970,

Kaestner, A., Invertebrate Zoology, vol I., 1967,

Recommendations
Subjects that continue the syllabus
Sampling Techniques for Identification of Marine Organisms and Communities/V02M098V01201

Subjects that are recommended to be taken simultaneously
Marine Botany/V02M098vV01102
The Marine Environment: Physical Oceanography/V02M098vV01101

Other comments
It recommends update the knowledges of Zoology purchased in the degree or the degree.
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IDENTIFYING DATA

Microbioloxia Marifa

Subject Microbioloxia
Marifa

Code V02M098V01104

Study Master

programme Universitario en

Bioloxia Marifia

Descriptors  ECTS Credits Choose Year Quadmester
3 Mandatory 1 1c

Teaching Castelan

language

Department Bioloxia funcional e ciencias da salde

Coordinator Garcia Estévez, José Manuel

Herrero Lépez, Concepcidn

Lecturers Balboa Méndez, Sabela

Barja Pérez, Juan Luis
Garcia Estévez, José Manuel
Herrero Lépez, Concepcién

E-mail jestevez@uvigo.es

herreroc@udc.es
Web http://masterbiologiamarina.uvigo.es/gl/
General Nesta materia preténdese que el alumno:

description - Cofieza a contribucién da Microbioloxia a os cofiecementos Oceanograficos.

- O papel dos microorganismos marifios no cambio climatico.

- A importacia da simbiose de microorganismos fotosintéticos e quimioautotrofos para a vida dalglns
ecosistemas marifios

- As aplicaciéns biotecnoldxicas de microorganismos marifios e as implicaciéns sanitarias para as persoas e
organismos cultivados por elas

Resultados de Formacion e Aprendizaxe

Code

Al Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 Que os estudantes saiban aplicar os cofiecementos adquiridos e a sUa capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 Que os estudantes sexan capaces de integrar cofiecementos e se enfrontar & complexidade de formular xuizos a partir
dunha informacién que, sendo incompleta ou limitada, inclda reflexions sobre as responsabilidades sociais e éticas
vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 Que os estudantes saiban comunicar as sdas conclusiéns, e os cofiecementos e razéns ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que terd que
ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

C4 Conocimiento y busqueda del potencial interés econémico y biotecnoldgico de los organismos marinos

C6 Conocimiento, identificacién y evaluacién de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C8 Conocimiento y manejo de la metodologia de investigacién, de las técnicas muestreo e instrumentales y de andlisis de
datos aplicados al medio marino

C10 Inspeccién y asesoramiento técnico en la evaluacion, explotacidn y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C12 Control de calidad y seguridad de alimentos y de productos de transformacién y biotecnolégicos de origen marino

C14 Elaboracién, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioeconémicos relacionados con el ambito marino y pesquero

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Que o alumno: Al Bl C4 D3
- Busque e cofieza o potencial interese econdmico e biotecnoldxico dos organismos marifios A2
A3
Ad
A5
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Que o alumno cofieza, identifique e avalie a calidade ambiental do medio marifio e da lexislacion Al Bl C6 D3

vixente. Xestione consultorias ambientais. A2
A3
Ad
A5
Que o alumno sexa capaz de manexar a metodoloxia de investigacion, da técnicas mostraxe e Al Bl C8 D3
instrumentais e de andlises de datos aplicados ao medio marifio A2
A3
Ad
A5
Que o alumno poida inspeccionar e asesorar tecnicamente na avaliacién, explotacién e xestién de A1 Bl C10 D3
pesqueiras, asi como na extraccién de recursos e instalaciéns de acuicultura A2
A3
A4
A5
Que o alumno avalie a calidade e seguridade de alimentos e de produtos de transformacién e Al Bl Cl10 D3
biotecnoldxicos de orixe marifia A2 C12
A3
Ad
A5
Que o alumno sexa capaz de elaborar, discutir, interpretar, asesorar e peritar informes cientifico- A1 Bl C6 D3
técnicos, aticos legais e socioeconémicos relacionados co &mbito marifio e pesqueiro A3 C8
Ad C10
C12
Cl14
Contidos
Topic
A microbioloxia nos estudos Oceanograficos
Diversidade e funcién dos microrganismos
marifios
Métodos en Microbioloxia marifia
Importancia dos microorganismos para o
funcionamento dos ecosistemas peldxicos: o
bucle microbiano
Simbiose entre macro e microorganismos
Microorganismos e cambio climético
Aspectos biotecnoldxicos dos microorganismos
marifos.
Os microorganismos como patdxenos de animais
marifios. Aspectos sanitarios da Microbioloxia
Marifa
Importancia econdmica e perspectivas futuras.
Planificacion
Class hours Hours outside the Total hours
classroom
Lecciéon maxistral 20 40 60
Practicas de laboratorio 4 4 8
Exame de preguntas obxectivas 2 5 7

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Clases con contidos tedricos. Os contidos basicos son proporcionados aos alumnos via rede.
Practicas de laboratorio Clases presenciales centradas en contenidos practicos y manejo instrumental

Atencion personalizada
Methodologies Description

Leccién maxistral Durante o desenvolvemento da materia atenderanse as necesidades e consultas do alumnado
relacionadas coa mesma, proporcionandolle a orientacién e apoio gque sexan necesarios, tanto de
forma presencial como non presencial
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Practicas de laboratorio Durante el desarrollo de las practicas se atenderan las necesidades y consultas del alumnado
relacionadas con las mismas, proporciondndole la orientacién y apoyo que sean necesarios, tanto

de forma presencial como no presencial

Avaliacidn
Description Qualification Training and Learning
Results
Leccién maxistral Avaliase na proba mixta 80 Al Bl C4 D3
Asimesmo podera terse en conta a asistencia, actitude, A2 Cé6
participacién e traballo do alumno nas sesién na aula A3 Cc8
A4 C10
A5 C12
Practicas de Se valorara tanto la asistencia como la destreza, limpieza y 20
laboratorio rigurosidad en el trabajo de laboratorio.

Other comments on the Evaluation

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

Kirchman DL 2008, Microbial ecology of the oceans, 2nd. edition, 2008

Kiorboe T 2008, A mechanistic approach to pankton ecology, 3rd edition, 2008

Madigan, M.T., Martinko, J.M., Bender, K.S., Buckley, D.H. & Stahl, D.A., Brock. Biologia de los microrganismos, 142 ed,

2015

Munn, C. 2020, Marine Microbiology. Ecology an Applications, 3rd ed, 2020

Pérez-Nieto, T. 2001, Conceptos basicos de microbiologia marina, 12, 2001

Rotter et al. (2021), The Essentials of Marine Biotechnology, Frontiers in Marine Science. 8: 629629, 2021

Willey, J.M., Sandman K & Wood, D. 2020, Prescott's Microbiology, 11th ed,

Recomendacions

Other comments

Recoméndase cursar previamente unha Microbioloxia xeral de licenciatura ou grao.

La asistencia a las prdcticas es obligatoria
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IDENTIFYING DATA

Ecoloxia Mariia

Subject Ecoloxia Marifa
Code V02M098V01105
Study Master

programme Universitario en

Bioloxia Marifia

Descriptors  ECTS Credits Choose Year Quadmester
3 Mandatory 1 1c

Teaching Casteldn

language

Department Dpto. Externo

Ecoloxia e bioloxia animal

Coordinator Fernandez Suarez, Emilio Manuel

Lecturers Fernandez Suéarez, Emilio Manuel

Jabalera Cabrerizo, Marco
Riveiro Alarcén, Maria Isabel
Teira Gonzalez, Eva Maria

E-mail esuarez@uvigo.es
Web
General A materia Ecoloxia Marifia marcase como obxectivo fomentar a capacidade dos alumnos para comprender os

description procesos de circulacién da materia e os fluxos de enerxia nos diferentes ecosistemas marifios, asi como para

comprender as bases da diversidade e os procesos de organizacion e estrutura destes ecosistemas.
Materia do programa English Friendly. Os/ as estudantes internacionais

poderan solicitar ao profesorado: a) materiais e referencias bibliografias para o

seguimento da materia en inglés, b) atender as titorfas en inglés, c) probas e avaliaciéns

en inglés.

Resultados de Formacion e Aprendizaxe

Code

Al

Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 Que os estudantes saiban aplicar os cofiecementos adquiridos e a sUa capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 Que os estudantes sexan capaces de integrar cofiecementos e se enfrontar & complexidade de formular xuizos a partir
dunha informacién que, sendo incompleta ou limitada, inclda reflexions sobre as responsabilidades sociais e éticas
vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 Que os estudantes saiban comunicar as sdas conclusiéns, e os cofiecementos e razéns ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que terd que
ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B5 Desarrollo de la habilidad de elaboracion, presentaciéon y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C1l Conocimiento fisico-quimico del medio oceanico y costero

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D5 Desarrollo de las habilidades de comunicacion y discusién de planteamientos y resultados

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
(*)Capacidade para comprender a metodoloxia cientifica e as tecnoloxias aplicadas & investigacionA1 B1 Cl1 D1
na area da Ecoloxia A2 B2 C2 D2
A3 B5 C3
A4 B6
A5
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(*)Capacidade para analizar e comprender a relacion entre os organismos e os factores ambientaisA1 Bl Cl1 D1

A4  B6
A5
(*)Capacidade para comprender os procesos de circulacién da materia e o fluxo de enerxia no Al Bl Cl1 D1
Ecosistema A2 B2 C2 D2
A3 B5 C3 D5
A4  B6
A5
(*)Capacidade para comprender e analizar os procesos basicos das relaciéns entre organismos Al Bl Cl1 D1
(*intra-*interespecificas). A2 B2 C2 D2
A3 B5 C3 D5
A4  B6
A5
(*)Capacidade para comprender as bases da diversidade e os procesos de organizacion e estruturaAl Bl Cl1 D1
dos ecosistemas A2 B2 C2 D2
A3 B5 C3 D5
A4  B6
A5
(*)Habilidade para o manexo da bibliografia relacionada cos distintos campos da ecoloxia Al Bl Cl1 D1

A2 B2 C2 D2
A3 B5 C3 D5

Ad
A5

Contidos

Topic

Introducién & Ecoloxia Marifia Presentacién da materia. Aproximacions metodoldxicas ao estudo dos
ecosistemas marifios. O ser humano na natureza: sistemas
socioecoldgicos. Funcidns, servizos, beneficios e contribuciéns da
natureza.

Ecosistemas plancténicos Producién primaria: factores limitantes, control hidrodinamico e
variabilidade. Producién nova e rexenerada. Producién secundaria.
Descomposicién da materia organica. O bucle microbiano. Interacciéns
tréficas.

Ecosistemas necténicos Producién necténica global. Datos globais. Estratexias de vida e
migraciéns. Abundancia de peces e variabilidade hidroclimatica: efectos
do cambio global. Efectos top-down: pesca e cambios na estrutura da
comunidade.

Ecosistemas bentdnicos de substrato duro. Comunidades bentdnicas de substrato duro. Estrutura da comunidade.

Diversidade. Organizacidn tréfica. Especies crave e fervenzas tréficas.
Factores que controlan & estrutura da comunidade: competencia,
depredacion, perturbacions fisicas. O papel das interacciéns positivas:
facilitacion. Papel das especies invasoras. Sucesién ecoldéxica. Cambio
global e estrutura de comunidades.

Ecosistemas bentdnicos de substrato brando Comunidades bentdnicas someras de substrato brando. Fontes de materia.
Reacciéns de oxidacién da materia organica. Papel das interacciéns entre
especies. Subministro de servizos ecosistémicos: xeracién de habitat,
depuracién e captura de carbono. Impactos e estado do ecosistema.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 15 35.1 50.1
Resolucién de problemas 2 8 10
Resolucién de problemas e/ou exercicios 2 4.9 6.9
Estudo de casos 1 7 8

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Utilizarase a metodoloxia de sesién maxistral para traballar os contidos fundamentais da materia
Resolucién de Traballarase na resolucién de supostos practicos relacionados cos contidos da asignatura.

problemas
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Atencion personalizada
Methodologies Description

Leccién maxistral Durante as sesiéns maxistrais os alumnos recibirdn atencién personalizada por parte do profesor
atendendo a todas as cuestiéns que se expofian.

Avaliacion

Description Qualification Training and
Learning Results
Resolucién de Avaliacién do proceso de aprendizaxe 40 A2 B2 Cl D1
problemas e/ou mediante exames escritos ou orais A3 B5 C2 D2
exercicios nos que se avaliard a adquisicién Ad C3
dos principais conceptos tedricos
e a capacidade de relacién. Poderan
incluir probas de formato diverso: tipo
test, probas de ensaio, preguntas de razoamento,
preguntas tema e curtas,resolucién de problemas, e/ou casos
préacticos.
Para aprobar a asignatura serd necesario acadar una calificacién de a
lo menos 4 puntos sobre 10 neste exame.

Estudo de casos Avaliacién da capacidade de elaborar unha proposta de proxecto 30 Al Bl Cl1 D1
cientifico a partir das explicaciéns dadas en clase e do traballo A2 B2 (C2 D2
persoal do estudantado. A3 B5 C3

A4 B6
A5

Other comments on the Evaluation

Na avaliacion de xullo teranse en conta os méritos obtidos nos items que se evaluan efectuados durante o curso, non asf as
probas escritas finais.

Bibliografia. Fontes de informacion

Basic Bibliography

Mann, K.H., Ecology of coastal waters with implications for management, 2°, Blackwell, 2000
Complementary Bibliography

Recomendacions
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IDENTIFYING DATA
Physiology of Marine Organisms
Subject Physiology of
Marine Organisms
Code V02M098V01106
Study Master
programme Universitario en
Biologia Marina
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 1st 1st
Teaching #EnglishFriendly
language Spanish
Galician
Department
Coordinator Miguez Miramontes, Jesis Manuel
Lecturers Blanco Imperiali, Ayelén Melisa
Conde Sieira, Marta
Gonzélez Rodriguez, Luis
Lopez Patifio, Marcos Antonio
Miguez Miramontes, Jesds Manuel
Soengas Ferndndez, José Luis

E-mail jmmiguez@uvigo.es
Web
General Study of the functioning of marine organisms (animals and plants) and the mechanisms that enable their

description relationship with the environment. Special attention to those physiological aspects more related to the
integration of the information coming from the marine environment and the searching for specific reponses.

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C8 Conocimiento y manejo de la metodologia de investigacién, de las técnicas muestreo e instrumentales y de andlisis de
datos aplicados al medio marino

C10 Inspeccién y asesoramiento técnico en la evaluacion, explotacién y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y
direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacién y discusion de planteamientos y resultados

D6 Desarrollo de las capacidades de reflexidn sobre responsabilidades sociales y éticas

Expected results from this subject
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Expected results from this subject Training and Learning

Results
(*)Know the characteristics of the sensory systems and of the nervous system and the *sus Al Bl (2 D1
importance in the *adaptacén the marine means. A3 B2 C3
(*)Capacity for *evaluar and interpret the operation of the systems *fisiol6xicos Al B2 C(C2 D1
A2 B6 C3 D2
C13
New A2 Bl Cl0 D4
A3 B2
(*)Capacity to analyse samples of animal and vegetal origin Al B3 (8 D1
A2 D2
D3
(*)And interpret experimental results applying knowledges *fisiolégicos. A2 B2 (8 D3
A5 C10 D4
(*)*Capacidad To obtain information and interpret experimental results applying knowledges A3 B5 CI10 D2
*fisioldgicos. A4 D3
A5 D5
D6
(*)Capacity for *presentacion and discussion of works in public A4 B6 C13 D5
Contents
Topic

MODULE I. PHYSIOLOGY OF MARINE PLANTS Topic 1. Adaptations to the marine environment

Topic 2. Mechanisms of inorganic carbon uptake
Topic 3. Stress responses: oxidative stress in the marine environment

MODULE II. PHYSIOLOGY OF MARINE ANIMALS Topic 1. Sensory physiology in marine animals.

Topic 2. Neuroendocrine and endocrine systems in marine animals.
Integrated responses in fish: stress response; reproductive activity;
biological rhythms.

Topic 3. Circulation in aquatic animals.

Topic 4. Aquatic respiration

Topic 5. Excretion, water and ion balance in marine animals.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 30 45 75
Laboratory practical 6 9 15
Seminars 6 30 36
Mentored work 2 0 2

Case studies 1 9 10
Research based methodologies 2 8 10

Essay questions exam 2 0 2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Classroom session in which the teacher will present the basic contents of the subject matter. The
student must follow the presentation and may intervene when additional information is required
and/or when there is a debate, whether it is generated by the teacher or at the initiative of the
students themselves.

Laboratory practical

The students will have the opportunity to participate in laboratory sessions with an eminently
practical content. Different experimental and analytical protocols will be tested, to later discuss
them in a reasoned way from the point of view of their physiological significance.

Seminars

Classroom sessions in which specific topics of the subject will be developed in relation to the
proposed topics. The students will have to carry out bibliographic works on topics proposed by the
teacher and/or by the students themselves and that will be the object of exposition and later
debate in class.

Mentored work

Follow-up by the teaching staff of the students' work corresponding to the seminars and the
internship report.

Case studies

Classroom work with questions to be answered by the students.

Research based
methodologies

From real situations the students must search for bibliography to find adaptive solutions of plant
organisms to their environment.

Personalized assistance
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Methodologies Description

Lecturing The teachers will receive comments and questions from the students during the lecture
sessions, and can also attend to the students during the tutorial hours.

Seminars During the seminar sessions the students can interact with the teachers individually and can
also make use of the tutorial hours in case of doubts or need of information, especially for the
preparation of the assignments.

Laboratory practical Although the practicals are done in small laboratory groups, there will be the possibility to
interact individually with the teachers whenever necessary to solve doubts or receive more
precise information

Mentored work The teachers follows up the seminar work and the elaboration of the internship report.

Research based The teachers will attend to any questions that may arise during the elaboration of the work.
methodologies

Assessment

Description Qualification ~ Training and
Learning Results

Laboratory practical There will be 2 laboratory practices of Animal Physiology. 13.333 Al B1 C8 D3
The evaluation of these practices will include: A2 B3 Cl10 D5
-50% of the grade for attendance to the practical sessions. B5
-50% of the grade for the practical report.

Seminars In conjunction for the two modules, Animal Physiology and Plant 30 Al Bl C2 D2
Physiology. A4 B2 C3 D3
Group work (2-3 students) on a topic proposed by the professor and A5 B5 D4
brief presentation of the same in a class session at the end of the B6 D5
course.

Integration seminar at the end of the course on adaptations of
organisms to the marine environment.

Case studies Integration seminar at the end of the course on adaptations of 3.333 Al B2 C8 D4
organisms to the marine environment. A2 B5 Cl13 D6

A4 B6

Research based The questions are corrected and returned to the students with the 20 Al B2 C3 D3

methodologies result of the solution found. A2 B5 C13 D5
The final result of the deliveries is evaluated according to the A4 B6
solution found by the students.

Essay questions exam It constitutes the final exam and is focused on the theoretical 33333 Al B5 C2 D1
contents of the subject in the part of Animal Physiology. It may C3
include multiple-choice questions, development questions and case
resolution.

Other comments on the Evaluation
Qualifications, minimum scores and second chance

Students must complete all the proposed activities. In case of not doing any of them, the grade will be zero, and as such it
will be considered in the final grade of the subject.

CALCULATION OF THE FINAL SCORE: the score obtained by the student in each module will be taken into account, applying
the following ponderation according to the weight of the module: Final overall grade = 0.66 x (grade of the module Animal
Physiology) + 0.33 x (grade of the module Plant Physiology).

To succeed in the subject it will be essential to obtain a minimum grade of 4 (out of 10) in each of the modules separately. In
addition, in the FA module it is essential to obtain a minimum of 3.5 points out of 10 in the final exam. In case of not
achieving this score, it will be that grade that will appear in the overall grade of the subject.

SECOND CHANCE: The components of the final grade in the first opportunity are maintained for the second opportunity.
However, neither the practicals nor the seminars will be recoverable in the second opportunity. Attendance to these
activities is mandatory within the deadlines established in the calendar, and the grade obtained in the first opportunity will
be maintained for the second opportunity.

Global evaluation

Students may request a global evaluation, which will entail the waiver of the continuous evaluation. The global evaluation
will allow obtaining 100% of the score of the subject by means of a test on the official date set for the final exam, both in the
first opportunity and in the second one.
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The test may include: - Objective response questions, ii) Developmental questions, iii) Case studies, iv) Case studies.

The global evaluation does not exempt the completion of the internships and seminars of the subject. The grade obtained in
these activities will be part of the overall evaluation grade, with the percentage previously indicated. If these activities are
not carried out, the final grade of the subject will be 0 points.

Sources of information

Basic Bibliography

Larkum, A.W.D., Douglas, S., Raven, J.A., Photosynthesis in algae (Advances in Photosynthesis and Respiration), Ed.
Kluwer Academic, 2003

Nobel, P.S., Physicochemical and environmental plant physiology, Ed. Elsevier, 2005

Hill, R.W., Wyse, G.A., Anderson, M., Fisiologia animal, Ed. Panamericana, 2006

Evans, D.H., The physiology of fishes, Ed. CRC Press, 2006

Bernier, N.J., Van der Kraak, G., Farrel, A.P., Brauner, C.J., Fish Neuroendocrinology, Ed. Academic Press, 2009

Farrel A.P., Encyclopedia of fish physiology: from genome to environment, Volimenes 1, 2 y 3, Ed. Academic Press,
2011

Complementary Bibliography

Ostrander, G.K., The laboratory fish, Ed. Academic Press, 2000

Taiz, L., Zeiger, E., Plant physiology, Sianuer Assoc., cop Sunderland, 2010

Buesseler, K.O., Boyd, P.W., Will ocean fertilization work?, Science 300 (5616), pp. 67-68, 2003

Gross, E.M., Allelopathy of aquatic autotrophs, Critical Reviews in Plant Sciences 22(3-4), pp 313, 2003

Reibesell, U., Effects of CO2 enrichment on marine phytoplankton, Journal of Oceanography, 60 (4), pp. 719-729, 2004
Sarthou, G., Timmerman, K.R., Blain, S. Treguer, P., Growth physiology and fate of diatoms in the ocean: A review,
Journal of Sea Research, 53 (1-2 SPEC ISS), pp. 25, 2005

Raven, J.A.,, An aquatic perspective on the concepts of ingested relating plant nutrition to plant growth,
Physiologia Plantarum, 113 (3), pp. 301-307, 2001

Bentley, P.J., Comparative vertebrate endocrinology, Ed. Cambridge Univ Press, 1998

Breidbach, O., Kutsch, W., The nervous system of invertebrates: an evolutionary and comparative approach, Ed.
Birkhauser, 1995

Evans, D.H., Osmotic and ionic regulation. Cells and animals, Ed. CRC Press, 2009

Hazon, N., Flik, G., Osmoregulation and drinking in vertebrates, Ed. Bios Scientific, 2002

Liem, K.F., Bemis, W.E., Walker, W.F., Grande, L., Functional anatomy of the vertebrates, Ed. Hartcourt College Publ.,
2001

Reinecke, M., Fish endocrinology, Ed. Science Publ., 2006

Withers, P.C., Comparative animal physiology, Ed. Saunders College Publ., 1992

Rocha, M.J., Arukwe, A., Kapoor, B.)., Fish Reproduction, Ed. CRC Press, 2008

Recommendations
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IDENTIFYING DATA

Molecular Basis of Adaptation to the Marine Environment

Subject Molecular Basis of
Adaptation to the
Marine
Environment
Code V02M098vV01107
Study Master
programme Universitario en
Biologia Marina
Descriptors  ECTS Credits Choose Year Quadmester
3 Mandatory 1st 1st
Teaching Spanish
language
Department

Coordinator San Juan Serrano, Maria Fuencisla

Lecturers San Juan Serrano, Maria Fuencisla

E-mail fsanjuan@uvigo.es

Web

General Molecular mechanisms underlying the phenomenon of adaptation. Integration of the biochemistry compared.
description

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofilecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B2 Busqueda, andlisis e integracién de informacién a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y
direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos

C14 Elaboracién, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioeconémicos relacionados con el ambito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D7 Desarrollo de habilidades para la divulgacién de ideas en contextos tanto académicos como no especializados

Expected results from this subject

Expected results from this subject Training and Learning
Results
Knowledge of basic mechanisms and adaptive strategies at molecular level Al B2 C(C2 D1
A2 B6 C3 D2
A3 C13 D4
Integration ability to understand the molecular basis of adaptive phenomena from the perspective A2 B6 C2 D1
of comparative biochemistry. A3 D2
Ability to evaluate and interpret the effects of environmental changes from marine environmentonA2 B2 C2 D1
organisms and their interactions. A3 C3 D2
Cl4
Ability to obtain information, analyse it critically and apply it to the interpretation and sustainabilityA2 B2 C13 D1
of marine environments. A3 B6 C(Cl4 D2
A5 D4

Paxina 23 de 82



Ability to develop individual and / or team works, and to expose them and discuss them in public. A3 B2 (13 D1

A4 B5 D2
A5 B6 D4
D7
Contents
Topic

Biochemical adaptation: basic mechanisms and Biochemical adaptation. Basic mechanisms of the biochemical adaptation.

strategies.

The time of the biochemical adaptation.

Adaptive points of cellular metabolism.

Points of metabolic adaptation in glycolysis. Origin and phylogenetic
distribution of the urea cycle. Adaptations of mitochondrial energy
metabolism.

Adaptation of enzymes to metabolic functions.

Mechanisms of enzymatic regulation.

Molecular and metabolic adaptation to the
physical-chemical factors of the marine

environment: Adaptation to the limited oxygen

availability.

Anaerobic metabolism of marine invertebrates. Anaerobic metabolism of
marine vertebrates. Adaptation to hypoxia.

Molecular and metabolic adaptation to the
physical-chemical factors of the marine
environment: Adaptation to salinity.

Osmoregulation in aquatic organisms. Response regulation to osmotic
shock.

Molecular and metabolic adaptation to the
physical-chemical factors of the marine
environment: Adaptation to temperature.

Compensatory mechanisms from poikilotherm organisms to temperature
changes. Acclimatization mechanisms to temperature. Adaptation to ice.

Molecular and metabolic adaptation to the
physical-chemical factors of the marine
environment: Adaptation to pressure.

Effects of the hydrostatic pressure on the biological systems. Mechanisms
of perception and compensation to the changes of pressure.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 10 20 30
Lecturing 10 20 30
Seminars 4 10 14
Objective questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing In master sessions the teacher will give the fundamental concepts so that the student understands
the bases of Adaptation at the Molecular and Metabolic level.

Lecturing In master sessions the professor will give the fundamental notions so that the student understands
the molecular and metabolic mechanisms of adaptation to the variable factors of the marine
environment.

Seminars In seminars, students will work aspects or bibliographic data related with subject, and will elaborate

coments and oral and/or written presentations.

Personalized assistance

Methodologies Description

Lecturing The doubts resolution and necessary orientation in the personal work of the student will be attended
through voluntary tutorships.
Seminars The doubts resolution and necessary orientation in the personal work of the student will be attended
through voluntary tutorships.
Lecturing
Assessment
Description Qualification  Training and

Learning Results

LecturingThe theoretical knowledge acquired on general issues of molecular and metabolic

35 Al C2 D1

adaptation will be assessed through a final test exam. A2 C3 D2

A3
A5

LecturingThe theoretical knowledge acquired on the molecular and metabolic mechanisms of 35
adaptation to variable factors of the marine environment will be assessed through

a final test exam.
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Seminarsin the work from seminars, the ability to relate the acquired knowledges and 30 Al B2 C13 D1

concepts, the correct use of specific terminology and the criticism and synthesis A2 B5 Cl4 D2

ability will be assessed. A3 B6 D4
Ad D7
A5

Other comments on the Evaluation

The realization of seminars and / or bibliographic work is compulsory for passing the subject.

The final test exam is compulsory for passing the subject. The average note of the exam will have to be of 3,5 (35% of the
assessment of subject) for to sum the score of the seminars or bibliographic work assessment.

Sources of information

Basic Bibliography

Complementary Bibliography

Atkinson D.E., Cellular Energy Metabolism and its Regulation, 1977

Di Prisco, G., Life under extreme conditions, 1991

Ewart K.V., Fish antifreeze proteins. Molecular aspects of fish and marine biology, 2002

Gilles E., Animals and Environmental Fitness: Physiological and Biochemical Aspects of Adaptation and Ecology,
12 Ed, 1980

Hochachka, P.W. and Somero G.N., Strategies of Biochemical adaptation, 1973

Hochachka, P.W. and Mommsen T.P., Metabolic Biochemistry, 1995

Hochachka P.W and Somero G.N., Biochemical Adaptation, 2002

Le Gal, Y., Biochimie Marine, 1988

Lucas A., Bioenergetics of Aquatic Animals, 1997

Mathews-Van Holde, Bioquimica, 42 Ed., 2013

Nelson D.L and Cox M.M., Lehninger. Principios de Bioquimica, 62 Ed., 2014

Salway J., Metabolism at a glance, 2004

Somero G.N., Lockwood B.L., Tomanek L., Biochemical Adaptation: Response to Environmental Challenges from
Life's Origins to the Anthropocene, 12 Ed, 2017

Urich, K., Comparative Animal Biochemestry, 1994

Recommendations
Subjects that continue the syllabus
Physiology of Marine Organisms/V02M098V01106

Subjects that are recommended to be taken simultaneously
Marine Ecology/V02M098V01105

Physiology of Marine Organisms/V02M098V01106

Marine Zoology/V02M098V01103
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IDENTIFYING DATA
Techniques to Study Marine Organisms

Subject Techniques to
Study Marine
Organisms

Code V02M098Vv01108

Study Master

programme Universitario en
Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
3 Mandatory 1st 1st

Teaching Spanish

language

Department

Coordinator Pérez Fernandez, Juan

Lecturers Galindo Dasilva, Juan
Gonzélez Sotelo, Maria del Carmen
Pérez Fernandez, Juan
Suarez Alonso, Maria del Pilar

E-mail jperezf@uvigo.es
Web
General It is a essentially practical subject, in which students will be familiar with histological, biochemical and genetic

description techniques. These techniques will be used in studying tissues, protein and gene expression, genetic markers,
biomolecules purification and immunological techniques. Its main aim is that the student knows and evaluates
the potentiality of a variety of techniques for the study of marine organisms.

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C8 Conocimiento y manejo de la metodologia de investigacion, de las técnicas muestreo e instrumentales y de analisis de
datos aplicados al medio marino

C11 Estudios de dindmica poblacional, mejora genética y seleccidn de stocks en pesquerias, acuicultura y programas de
repoblacion

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

Expected results from this subject

Expected results from this subject Training and Learning
Results
Application of histological, biochemical and genetic techniques to the study of marine organisms Al Bl C2 D1

A2 B2 C8 D2
A3 B3 Cll1 D4
A4 B4
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Contents

Topic
1.- Histological techniques la.- Processing of samples for microscopy studies: applications of
microscopy.
2b.- Inmunohistochemistry and its combination with other techniques.
2. Genetic techniques 2a.- Detection of the genetic variation.

2b.- Genetic markers and their applications
2c¢.- Molecular resources in the internet
3.- Biochemical techniques 3a.- Extraction, separation and quantification of biomolecules.
3b.- Spectrophotometric electrophoretic, chromatographic, fluorometric
and of enzymatic determination.

4.- ldentification of species 4.- Use of molecular tools for the identification of fisheries products.
Planning

Class hours Hours outside the Total hours

classroom

Laboratory practical 15 14.5 29.5
Presentation 2 8 10
Seminars 1.5 0 1.5
Problem solving 1.5 0 1.5
Lecturing 2 8.5 10.5
Problem and/or exercise solving 2 0 2
Essay 0 20 20

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Laboratory practical The techniques proposed in the content section will be carried out. In advance, a script will be
delivered to the students explaining the basis and objectives to develop each technique. During or
at the end of the development of the protocol students will make problems and solve practical

cases .

Presentation A practical problem with a combination of techniques will be proposed to the students who will have
to choose the techniques that are best suited to solve that problem and, explain the basis of their
choice.

Seminars There will take place two 2 group tutorials, in which the doubts and questions will be ask about

different aspects of the subject. The teacher will guide in the elaboration of personal works.

Problem solving There will be an online problem solving test.
Lecturing The theorical aspects and the usefulness of the laboratory techniques will be treated in the master
sessions.

Personalized assistance
Methodologies Description

Seminars In the group tutorials will raise doubts and questions of the subject. The student will be advised to carry
out their work

Assessment
Description Qualification Training and Learning
Results
Laboratory practical Continuous evaluation by monitoring the student's work and 30 A2 Bl C8 D2
attendance. B3
Lecturing Continuous evaluation by monitoring the student's work and 10 Al Bl C8 D2
attendance. A3 B3 D4
Problem and/or Test in which the student will have to solve practical problems 40 Al Bl C8 D1
exercise solving based on the work carried out in the laboratory and ist theoretical A2 B3 C(Cl1
framework. The test will be online. A3 B4
Ad
A5
Essay Reasoned summary of the contents seen in the lab sessions. 20 Al B2 D1
A3 D4
Ad

Other comments on the Evaluation
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Sources of information

Basic Bibliography

Montuenga Badia, L., Esteban Ruiz, F.J., Calvo Gonzélez, A., Técnicas en histologia y biologia celular + StudentConsult
en espanol, 22, Elsevier-Masson, 2014

Perera, J., Tormo, A., Garcia, L., Ingenieria genética. Preparacion, analisis, manipulacion y clonaje de DNA., 12,
Sintesis DL., 2009

Garcia Estévez J.M., Olabarria Uzquiano C., Pérez Fernandez S., Rolan Alvarez E., Rosén Porto G., Técnicas y métodos en
investigacion marina, 12, Grupo Anaya, 2011

Complementary Bibliography

Bergmeyer, H.U., Methods of Enzymatic Analysis, 32, Academic Press., 1995

Recommendations
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IDENTIFYING DATA

Experimental Design and Information Resources

Subject Experimental
Design and
Information
Resources

Code V02M098VvV01109

Study Master

programme Universitario en
Biologia Marina

Descriptors  ECTS Credits

Choose Year Quadmester

3

Mandatory 1st 1st

Teaching Spanish
language Galician

Department

Coordinator Roca Pardifas, Javier

Lecturers Costa Martinez, Gema
Roca Pardifias, Javier

E-mail roca@uvigo.es

Web

General
description

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A4 (*)Que os estudantes saiban comunicar as stas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambigiliidades.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los

conocimientos adquiridos

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

Expected results from this subject

Expected results from this subject

Training and Learning Results

(*) Al
A4
*) Bl
B4
New D2
D3
Contents
Topic

(*)*Introduccién *al *disefio Of experiments:
*aleatorizacion, Blockade, *factorizacién.

(*)

(*)*Disefos *unifactoriales.

*) *Analisis *y *Diagnosis Of @el model.

(*)*Manejo Of statistical software.

(*)

(*)Access *y use of wool *informacidncientifica
*especializada:

(*)*Manejo Of catalogues, bases of data *y scientific
searchers.Organization *y *tratamiento of wool scientific information.

Planning
Class hours Hours outside the Total hours
classroom
Practices through ICT 12 12 24
Lecturing 15 35 50
Problem and/or exercise solving 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
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Practices through ICT  (*)Actividade na que se formulan problemas e exercicios relacionados coa materia. O alumno debe,
co apoio do profesorado, desenvolver a andlise e a resolucion dos problemas e exercicios

Lecturing (*)O profesor expord en clase e por videoconferencia a teoria basica da materia. Diversos exemplos
ilustrardn a aplicacion dos resultados tedricos.

Personalized assistance
Methodologies Description

Lecturing

Practices through ICT

Assessment
Description Qualification Training and
Learning
Results
Practices through(*)Os alumnos entregaran ao longo da materia uno ou varios traballos 40 Bl D2
ICT relacionados coas practicas que formaran parta do sistema de avaliacién B4
continua
Problem and/or (*)Avaliacién do proceso de aprendizaxe mediante exames escritos ou orais 60 Bl D2
exercise solving que poderian incluir probas tipo test, probas de ensaio de formato diverso, B4

preguntas de razoamento, preguntas tema e curtas, e resolucién de
problemas ou casos practicos.

Other comments on the Evaluation

Sources of information

Basic Bibliography

Complementary Bibliography

Abraira Santos, V. y Pérez de Vargas, A., Métodos Multivariantes en Bioestadistica, Centro de Estudios Ramén Areces.,
Maindonald, J. H., Data analysis and graphics using R: an example-based approach., Cambridge University Press.,
Crawley, M.J., The R book., Jonhn Wiley & Sons,

Zuur, Alain F, A Beginner's guide to R., New York . Springer.,

Recommendations
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IDENTIFYING DATA

Sampling Techniques for Identification of Marine Organisms and Communities

Subject Sampling

Techniques for
Identification of
Marine Organisms
and Communities

Code

V02M098Vv01201

Study Master
programme Universitario en

Biologia Marina

Desc

riptors ECTS Credits Choose Year Quadmester

6 Mandatory 1st 2nd

Teaching Spanish
language Galician

Department

Coordinator Ramil Blanco, Francisco José

Besteiro Rodriguez, Celia

Lecturers Besteiro Rodriguez, Celia

Parapar Vegas, Julio

Pefia Freire, Viviana

Ramil Blanco, Francisco José
Souto Derungs, Javier

E-mail framil@uvigo.gal
celia.besteiro@usc.qgal
Web
General Methods of sampling for the obtaining of plankton, **bentos and **necton. Separation, fixation and

description conservation of the samples. Observation *in alive of the species **intermareais and **infralitorais more

notable of the flora and marine fauna of Galicia. Main **caracteres **taxondmicos of the flora and marine fauna
of Galicia. Identification of species. Recognition, statistical analysis and interpretation of communities.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofilecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C8 Conocimiento y manejo de la metodologia de investigacién, de las técnicas muestreo e instrumentales y de andlisis de
datos aplicados al medio marino

C14 Elaboracidn, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioeconémicos relacionados con el &mbito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusion de planteamientos y resultados

Expected results from this subject
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Expected results from this subject

Training and Learning Results

New Al B1 C2 D1
A2 C3 D2
C8
New Al B1 C2 D1
A2 C3 D2
C8
New Al B1 C2 D1
A2 C3 D2
C8
New Al B1 C2 D1
A2 C3 D2
C8
New Al Bl C2 D1
A2 C3 D2
C8
New Al Bl C2 D1
A2 C3 D2
C8
New Al Bl Cl4 D1
A2 B2 D2
A3 B3 D3
A4 B5 D4
A5 B6 D5
Contents
Topic

Flora and fauna **intermareal (**rochedos and
sediment)

Explanation in situ of the *zonation and structure of the communities
**intermareais of *sustrato rocky and **sedimentario. Harvest of material:
review of the different methods, direct and indirect, employed for the
*recoleccién of the fauna and flora of rock, sand and slime. Collected on
foot in the zone **intermareal. Treatment, separation and preparation of
the samples: it trace it back.Observation *in alive and study in the
laboratory of the flora and fauna obtained, with special dedication to the
seaweeds.

Fauna and flora **sublitoral (**rochedos and
sediment)

Explanation in situ, on board of the ship **Polybius, of the methodology of
**recolecién with **escafandro autonomous: technicians and material.
Collected by means of diving with **escafandro autonomous of fauna and
flora **infralitoral of rock.- Explanation in situ, on board of the ship
**Polybius, of the methodology of **recolecién by means of indirect
methods: *dragas of horizontal and vertical performance; *dragas
qualitative and quantitative. Collected of sediment with the *draga of
Rectangular horizontal performance of Naturalistic with the *draga of
vertical performance go **Veen. Collected of **epifauna **sedimentaria by
means of the *draga **Agassiz **trawl. **Peneirado, separation and
preparation of the samples.- Demonstration in laboratory of the
methodology of study of the **meiofauna. Separation and observation *in
alive of fauna **intersticial.

Flora and fauna **plancténicas

Harvest of material by means of sleeves of plankton. Observation *in alive
and study in the laboratory of the phytoplankton and **zooplancto
obtained.

Treatment of the information

Recognition and interpretation of the communities. Organisation of the
data obtained for his back preparation.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 3 7.002 10.002
Presentation 10 30 40
Studies excursion 31 62 93
Seminars 3 0 3
Report of practices, practicum and external practices 1 3 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
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Lecturing Introduction of basic concepts and personal advice

Presentation Preliminary presentation of the data of field obtained in campaign.
Studies excursion Mission of sampling in craft of the marine station
Seminars Resolution of doubts and approach of the tasks to make by the student of autonomous way out of

the face-to-face hours.

Personalized assistance
Methodologies Description

Seminars The student will have of the necessary orientation for the preparation of the work.
Lecturing Particular attention to the personal lagoons of knowledge of the half and marine taxonomy.
Presentation Attention to the form of presentation of the data for his understanding, storage and transmission.

Studies excursion Technological orientation in situ on processes, measures of security, tools, etc.

Assessment
Description Qualification  Training and
Learning Results
Studies excursion  Continuous evaluation of the assistance, 20 Al B3 C8 D3
attitude, active participation and work of the student during the A2 B6 D4
sessions in him classroom, he laboratory, the exits of field, the A3 D5
seminars and the *tutorias Ad
A5
Report of practices, Along the week of length of this matter, the student will go filling up a 80 Al Bl C2 D1
practicum and fascicle of practices, that will deliver him to the start, with all the A2 B2 C3 D2
external practices educational activities made and that it will have to deliver at the end of A3 B5 Cl4
the week, to be evaluated by the professors of the matter: 40%. A4
A5

Each student will have to elaborate a work of results with the data
obtained and with his corresponding discussion. It will give special
importance to the quality and presentation of this work: 40%.

Other comments on the Evaluation

The evaluation of the students will be based on three different methodologies/exams:

- Continuous evaluation of attendance and the work of the student during the course (20%)- Evaluation of the practicum
notebook (40%)- Evaluation of the work of results obtained during the course (40%)

The practicum notebook, scanned, and the wiriting document, inpdf, will be sent to the coordinator of the subjet in the two
weeks following the end of teaching activity. The specific delivery date will be established for each academis year.

In the second opportunity, the evaluation of the students will make with the same methodology that at the earliest
opportunity (20% - 40% - 40%).

Since it is an eminently practical course, attendance is mandatory. Non-attendance to the course will not allow evaluation in
the second opportunity.

Sources of information

Basic Bibliography

Complementary Bibliography

Botosaneanu, L., Stygofauna Mundi., 1986,

Braune, W. &amp; Guiry, M.D., Seaweeds., 2011,

Bunker, F., Brodie, J., Maggs, C.A., Bunker, A.Rker., Seasearch guide to seaweeds of Britain and Ireland., 2017,
Cabioch, J.J., Floc'h, A., Toquin, C.F., Le, Ch., Boudouresque, F., Meinesz, A. &amp; Verlaque,, Guia de las macroalgas y
fanerégamas marinas del Mediterraneo occidental, 2013,

Dawes, C.J., Marine Botany., 1997,

Eleftheriou,A. &amp; Mcintyre, A., Methods for the study of marine benthos., 2005,

Campbell, A.C., Guia de campo de la flora y fauna de las costas de Espana y de Europa., 1983,

Falciai, L. &amp; Minervini, R., Guia de los Crustaceos Decapodos de Europa., 1995,

Giere, 0., Meiobenthology., 2009,

Hayward, P.J. &amp; Ryland, J.S., The marine fauna of the British Isles and North West Europe. 2 vols., 1990,
Higgins, R.P. &amp; Thiel, H., Introduction to the study of meiofauna., 1988,

Horner, R.A., A taxonomic guide to some common marine phytoplankton., 2002,

Kermack, D.M. &amp; Barnes, R.S.K., Synopses of the British Fauna., 1970-2009,

Ramos, A., Fauna Ibérica. Vols. 2, 4, 21, 25, 27, 29., 1992-2006,
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Riedl, R., Fauna y flora del mar Mediterraneo., 2000,

Rodriguez Iglesias, F., Galicia. Natureza. Zooloxia. Vols. 36, 37, 38 e 39., 2002,

Tomas, C.R., Identifying marine phytoplankton., 1997,

Varios autores, Serie Inventarios. Vols. 1, 4, 6, 7, 10, 11, 14., 1985-1991,

Warner, G.F., Diving and Marine Biology., 1984,

Recommendations

Subjects that it is recommended to have taken before

Marine Botany/V02M098V01102
The Marine Environment: Physical Oceanography/V02M098vV01101
Marine Zoology/V02M098v01103
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IDENTIFYING DATA

Cartography, GIS and Remote Sensing

Subject Cartography, GIS

and Remote
Sensing
Code V02M098VvV01202
Study Master

programme Universitario en

Biologia Marina

Descriptors  ECTS Credits Choose Year Quadmester
3 Mandatory 1st 2nd

Teaching Spanish

language

Department

Coordinator Garcia Estévez, José Manuel

Blanco Chao, Ramoén

Lecturers Blanco Chao, Ramodn

Garcia Estévez, José Manuel

E-mail ramon.blanco@usc.es
jestevez@uvigo.es
Web
General In this subject, the student will be trained in spatial interpretation and analysis through the use of basic

description cartography and remote images and their implementation and analysis through Xeographic Information

Systems

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofiecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacién a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

C1 Conocimiento fisico-quimico del medio oceanico y costero

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestion

C6 Conocimiento, identificacién y evaluacidon de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C7 Catalogacion, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracién,
asesoramiento legal y ejecucién de planes de ordenacién del litoral

C9 Conocimientos de instituciones, organismos y legislacién relacionados con el medio marino y sus recursos
empresariales y econdmicos

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y
direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos

C14 Elaboracion, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioecondémicos relacionados con el ambito marino y pesquero

C15 Gestion de actividades de ocio y turismo en el medio marino vy litoral

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusién de planteamientos y resultados

D6 Desarrollo de las capacidades de reflexidn sobre responsabilidades sociales y éticas
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D7 Desarrollo de habilidades para la divulgacion de ideas en contextos tanto académicos como no especializados
D8 Desarrollo de la habilidad para hablar bien en publico

Expected results from this subject

Expected results from this subject Training and Learning Results
(*) A2 B4 Cc7 D3
A5 Cl4 D8
C15
New Al B2 Cl D2
A2 B4 C5 D3
A3 C6 D4
C7 D6
C9
New Al B4 Cl D1
A2 Cl4
New Ad B5 C13 D5
Cl4 D7
C15 D8
New Al Bl Cl D1
A2 C3 D2
A3 C5 D3
A4 C6 D4
A5 C7 D5
D6
D7
D8
Contents
Topic
Basic cartography Surfaces of reference in cartography: *xeoide, *elipsoide and

topographical surface
*Elipsoides and *datums
Systems projected
Systems of coordinates: geographical coordinates and *xeocéntricas
Systems of coordinates: the projection UTM, coordinates UTM
*Datum vertical: nets *xeodésicas and of *Nivelaciéon. Altitude
*ortométrica and *elipsoidal
*Topografia: topographical representation, geometrical distance, reduced
and real. Pending, directions and *acimuts
Systems of Geographical Information Concepts of SIX: Definition. Elements of #a SIX
The data in #a SIX: geographical and *alfanuméricos
Structures and models of storage: models *raster and *vectorial
Analysis in #a SIX: Queries and rankings by attributes and space. Overlap
of variable
Results of #a SIX: Results *cartograficos and *alfanuméricos
Teledetection Introduction to the Teledetection. Types of sensors and platforms.
Introduction to the processing of images.

Planning
Class hours Hours outside the Total hours
classroom

Practices through ICT 15 15 30
Mentored work 0 17 17
Lecturing 2 4 6

Report of practices, practicum and external practices5 5 10
Systematic observation 5 5 10
Laboratory practice 2 0 2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Practices through ICT ~ Use of programs *SIGs
Mentored work Follow-up of works *SIGs
Lecturing Theoretical foundations
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Personalized assistance

Methodologies Description
Lecturing Attention to the doubts of the student in real time, on concepts.
Practices through ICT Attention to the use of computer technologies.
Mentored work Personal orientation in the preparation of works and memories.
Assessment
Description Qualification  Training and Learning
Results
Report of practices, practicum  Work of the course *GIS 80 Al Bl (1 D1
and external practices A2 B2 C3 D2
A3 B4 C5 D3
A4 B5 C6 D4
A5 c7 D5
c9 D6
C13 D7
Cl4 D8
C15
Systematic observation Follow-up of the degree of *aprovechamiento of 20 Al Bl (1 D1
the work of the students A2 B2 (3 D2

A5 Cc7 D5
C9 D6
C13 D7
Cl4 D8
C15

Other comments on the Evaluation

Sources of information

Basic Bibliography

Chuvieco Salinero, E., Teledeteccion ambiental : la observacion de la Tierra desde el Espacio, Ariel, 2002
Bhatta, Basudeb, Remote sensing and GIS, Oxford University, 2009

Fernandez Garcia, F., Introduccion a la fotointerpretacion, Ariel, 2000

Complementary Bibliography

ALDREY VAZQUEZ, J. A., Curso de Sistemas de Informacién Xeografica., Publicado bajo licencia Creative Commons. URI:
htt, 2018

LORENZO MARTINEZ, R, Cartografia., Dossat, 2001

SANTOS PRECIADO, J.M., Sistemas de Informacidon Geografica, UNED, 2004

Recommendations
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IDENTIFYING DATA

Environment Management: Socio-economics, Environmental Education and Legislation

Subject Environment

Management:
Socio-economics,
Environmental
Education and

Legislation
Code V02M098Vv01203
Study Master

programme Universitario en

Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
3 Mandatory 1st 2nd

Teaching Spanish

language

Department

Coordinator Garcia Estévez, José Manuel

Blanco Chao, Ramén

Lecturers Blanco Chao, Ramon

Garcia Estévez, José Manuel

E-mail ramon.blanco@usc.es
jestevez@uvigo.es
Web
General (*)Esta materia trata de achegar aos alumnos/as aos espazos costeiros, onde se desenvolven tanto as

description actividades pesqueiras e marisqueiras, como as industriais.

Training and Learning Results

Code

A2

(*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A4 (*)Que os estudantes saiban comunicar as stas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambigiliidades.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C3 Conocimiento y comprensién de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C6 Conocimiento, identificacién y evaluacién de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C7 Catalogacién, evaluacién, conservacion, restauracion y gestién de dreas marinas y litorales protegidos. Elaboracién,
asesoramiento legal y ejecucion de planes de ordenacién del litoral

C9 Conocimientos de instituciones, organismos y legislacién relacionados con el medio marino y sus recursos
empresariales y econdmicos

C15 Gestion de actividades de ocio y turismo en el medio marino y litoral

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacién y discusién de planteamientos y resultados

D6 Desarrollo de las capacidades de reflexidn sobre responsabilidades sociales y éticas

D7 Desarrollo de habilidades para la divulgacién de ideas en contextos tanto académicos como no especializados

Expected results from this subject

Expected results from this subject Training and Learning

Results
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(*)1. Analizar os espazos costeiros. Cofiecer a slia dindmica e as caracteristicas da sta regulacion A2 Bl C3 D1
e ordenacion. A4 B6 C5 D3
2. Aproximarse aos criterios ordenadores das Zonas de Dominio-PUblico Maritimo Terrestre, en Cé6 D4
especial o que sobre as mesmas establece as Ley de Costas, e dun xeito especial o Plan de Cc7 D5
Ordenacién do Litoral de Galicia. C9 D6
3. Coiiecer en profundidade as dindmicas xeomorfoldxicas. C15 D7
4, Comprender a organizacion dos espazos costeiros: desde os asentamentos humanos
tradicionais ate as intensas transformaciéns xeradas pola urbanizacién masiva do litoral.
5. Andlisis das bases econémicas das comunidades dependentes do mar: o declive das actividades
pesqueiras, a pluriactividade e as competencias de usos na costa (turismo, urbanismo e
actividades extractivas na plataforma continental)
6. Comprender como a educacién ambiental e a sensibilizaciéon en materia de Ordenacién do
Territorio aportan soluciéns de xestion sustentable.
Contents
Topic
1.- The offshore zone, definition, terminology and -
delimitation.
2.- Coastal xeodinamycs factors.
3.- The changes of the level of the sea.
4.- The Problematic of the Coastal: Problematic
environmental. Processes of degradation.
5.- The Juridical Frame: the Coastal Law,
Environmental Rule, Ordenation of the Coastal of
Galicia
6.- Figures of protection in offshore systems.
7.- Strategies of environmental education.
Planning
Class hours Hours outside the Total hours
classroom
Presentation 5.5 16.5 22
Lecturing 15 35.1 50.1
Objective questions exam 2 0 2
Essay 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Presentation Of *the advances in wool preparation of *the *works of wool matter.
Lecturing The classes will be essentially theoretical *supported in abundant graphic material.To reinforce the

contents will contribute him to the students/the complementary bibliography

Personalized assistance

Methodologies Description
Lecturing *Conceptual support for *esclarecer *doubts
Presentation Orientation in wool preparation of *exhibitions
Assessment
Description Qualification Training and Learning
Results
Objective The theoretical contents of the matter will be object of an examination 50 A2 Bl C3 D1
guestions exam type test so that the students put of self-evident his level of knowledge A4 B6 C5 D3
of all the explained Co6 D4
C7 D5
Cc9 D6
Ci15 D7
Essay The students will have to deliver a work on a subject that will choose 50 A2 Bl C3 D1
between a smart proposal by the professor A4 B6 C5 D3
Cé D4
C7 D5
Cc9 D6
Ci15 D7
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Other comments on the Evaluation

Sources of information

Basic Bibliography

Haslett, Simon K., Coastal systems, Routledge, 2000

Garcia Sanabria, J.; Garcia Onetti, ).; Barragan Mufioz, J.M., as Comunidades Auténomas y la gestion integrada de las
areas litorales de Espaiia : materiales para un debate sobre gobernanza, Universidad de Cadiz, 2011

Barragan Mufioz, Juan Manuel, Las areas litorales de Espaiia : del analisis geografico a la gestion integrada, Ariel,
2004

Masselink, Gerhard, Introduction to coastal processes and geomorphology, Arnold, 2003

Flor, G., Geologia Marina, Univ. de Oviedo, 2005

Complementary Bibliography

Bird, E.C.F., Coastal Geomorphology: An Introduction, Wiley&Sons, 2008

Carter, R.W.G., Coastal Environments. An introduction to the physical, ecological and cultural systems of
coastlines., Academic Press, 1988

Davidson-Arnott. R., An Introduction to Coastal Processes and Geomorphology, Cambridge University Press., 2010
Haslett, S.K., Coastal Systems, Routledge, 2000

Recommendations
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IDENTIFYING DATA
Conservation Biology

Subject Conservation
Biology

Code V02M098v01204

Study Master

programme Universitario en
Biologia Marina

Descriptors  ECTS Credits Choose Year Quadmester
3 Optional 1st 2nd

Teaching Spanish

language

Department

Coordinator Garcia Estévez, José Manuel
Dominguez Conde, Jesus

Lecturers Dominguez Conde, JesUs
Garcia Estévez, José Manuel
Pita Orduna, Pablo

E-mail jesus.dominguez@usc.es
jestevez@uvigo.es
Web http://masterbiologiamarina.uvigo.es/
General (*)Form to the student in the basic principles of the Biology of the Conservation, providing him tools of

description  knowledge that allow him the resolution of relative practical cases to the marine environment

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracion de informacion a partir de diferentes fuentes y capacidad para su interpretacion y
evaluacién

B5 Desarrollo de la habilidad de elaboracién, presentacién y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

B7 Entendimiento de la proyeccién social de la ciencia

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C6 Conocimiento, identificacién y evaluacién de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C7 Catalogacion, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracion,
asesoramiento legal y ejecucion de planes de ordenacion del litoral

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificaciéon y
direccién de acuarios, museos, centros de interpretacién ambiental, parques naturales y espacios naturales protegidos

C15 Gestion de actividades de ocio y turismo en el medio marino y litoral

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D6 Desarrollo de las capacidades de reflexidén sobre responsabilidades sociales y éticas

Expected results from this subject

Expected results from this subject Training and Learning
Results
(*)Knowledge of the diversity of the alive organisms in the marine ecosystems, his genetic Al Bl C2 D1
diversity and his adaptative strategies. B2 C3 D2
B5 C5 D3
B6 C6 D6
B7 C7
C13
C15
Knowledge of the nature, causes and consequences of the loss of genes, populations, speciesand A1 Bl C3 D1
habitats B2 C5 D2
C6 D6
C7
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Contents
Topic
1. Introduction to the Biology of the Conservation 1.1. What is and how arises the discipline.
1.2. *Biodiversidad Marine
2. Diversity in the half marine 2.1. History and current state of the knowledge
2.2. General patterns of geographic distribution
2.3. Means *peldgico and *bentdnico
2.4. The means *estuarinos
3. Species loomed. Extinctions 3.1. Definitions
3.2. Temporary patterns of *biodiversidad
3.3. Human development and extinctions
3.4. Half aquatic: current state and estimate of taxes of extinction
4. Overexploitation of resources 4.1. Exploitation of natural resources *vs sustainability
4.2 Half marine: Evolution, current state and tendency of the *pesquerias
world-wide
4.3. Ecological effects of the fishing: (to) direct Effects on species (*b)
Effects on the ecosystems
4.4, Biological theory of the sustainable exploitation and models of
management of the *pesquerias: Models of production *vs management
*ecosistémica of the *pesquerias
4.5. The marine reservations like tool of management *pesquera: marine
Reservations of interest *pesquero in Galicia: You *mifiarzos
5. Species *invasoras 5.1. To what call species *invasoras.
5.2. Effects on the environment.
5.3. Roads of introduction of *invasoras in the half marine.
5.4. Spanish catalogue of Species *Invasoras.

6. Climatic change 6.1. Concept.
6.2. Changes observed in the last 100 years. 6.3. Climatic change in
Galicia.
6.4. Changes in the half physicist and biotic.

7. The parasitism in the half marine 7.1. Parasitic system/*hospedador: biological Cycles and specificity

7.2. Biological cycles and transmission of the marine parasites
7.3. *Ecoparasitologia

8. The *biodiversidad parasitic 8.1. Main parasitic groups presents in the half marine
8.2. Technicians of preparation, conservation and identification of marine
parasites

9. Parasitism and conservation 9.1. Dynamics of parasitic populations-*hospedador: populational

regulation of parasites and *hospedadores
9.1.1. Massive mortalities

9.1.2. Parasites and biological control

9.2. Parasites like *biomarcadores

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 20 53 73
Seminars 1 0 1
Objective questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The student receives the contents and essential concepts for a correct understanding of the matter
Seminars The student resolves relative doubts to the contents of the masterclasses and to the bibliographic

work entrusted

Personalized assistance
Methodologies Description

Lecturing The professor will attend in the course of the session *magistral to the doubts and comments formulated
by the students. Also it will answer to the questions formulated by email or in visits realised to the
dispatch.

Assessment
Description Qualification Training and Learning
Results
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LecturingThey will evaluate by means of ad hoc proof the knowledge of the contents 100 Al C2
transmitted in the sessions *magistrales C3

Other comments on the Evaluation

Sources of information

Basic Bibliography

Ausden, M., Habitat management for conservation: a handbook of techniques, Oxford University Press, 2007
Bush, A.O.; Fernandez, J.C.; Esch, G. & Seed J.R., Parasitism. The diversity and ecology of animal parasites,
Cambridge University Press, 2001

Doody, J.P., Coastal Conservation and Management - An Ecological Perspective, Kluwer Academics Publishers, 2000
Primack, R.B. & Ros, J., Introduccion a la biologia de la conservacidn, Ariel Ciencia, 2002

Sinclair, M. & Valdimarsson, G, Responsible fisheries in the marine ecosystem, CABI Publishing, 2003
Complementary Bibliography

Bower, S.M., Synopsis of Infectious Diseases and Parasites of Commercially Exploited Shellfish, 2001
Grabda, S., Marine Fish Parasitology. An outline, . Weinhein; Basel (Switzerland): Cambrige, NY. VCH, 1991
Jennings, S. & Kaiser, M., The effects of fishing on marine ecosystems and communities, Academic Press, 2008
Roberts, L.S. & Janovy, J.S., Foundations of Parasitology, McGraw-Hill Science, 2005

Sodhi, N.S. & Ehrlich, P.R., Conservation Biology for All, Oxford University Press, 2010

Recommendations
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IDENTIFYING DATA

Genetic Diversity and its Application to Study of Marine Organisms

Subject Genetic Diversity

and its Application
to Study of Marine

Organisms

Code V02M098V01205

Study Master Universitario

programme en Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 1st 2nd

Teaching  Spanish

language

Department

Coordinator Pérez Diz, Angel Eduardo

Lecturers  Galindo Dasilva, Juan

Martinez Lage, Andrés

Naveira Fachal, Horacio

Pérez Diz, Angel Eduardo

Quesada Rodriguez, Humberto Carlos

E-mail angel.p.diz@uvigo.es

Web

http://http://masterbiologiamarina.uvigo.es

General The subject Genetic Diversity and his applications to the study of the marine organisms contributes a wide
description vision on concepts and genetic tools of application for the management, conservation and study of species and

marine populations. The questions treated in this subject include the study of the molecular technicians for the
analysis of the genetic variation, the distribution of the intraspecific variability and his quantification, the
molecular footprint of the adaptation, the study of the genic expression, and the variation in quantitative
characters. The lessons *magistrales will be complemented with practical sessions in which the students will be
able to exercise the knowledges purchased in the theoretical classes. As | complement to the face-to-face
training, will make activities no face-to-face in which the students will put in practice the concepts learnt in the
matter through the resolution of practical cases and the realisation of works *tutorizados by a professor,
facilitating like this the personalised work and the integration of different sources of information.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofiecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacion que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C4 Conocimiento y busqueda del potencial interés econémico y biotecnoldgico de los organismos marinos

C7 Catalogacioén, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracién,
asesoramiento legal y ejecucién de planes de ordenacién del litoral

C10 Inspeccién y asesoramiento técnico en la evaluacion, explotacién y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C11 Estudios de dindmica poblacional, mejora genética y seleccién de stocks en pesquerias, acuicultura y programas de
repoblacién

C12 Control de calidad y seguridad de alimentos y de productos de transformacién y biotecnolégicos de origen marino

C14 Elaboraciodn, discusion, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y

socioecondmicos relacionados con el ambito marino y pesquero
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D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis
D2 Desarrollo de la capacidad de razonamiento critico y autocritico
D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

Expected results from this subject

Expected results from this subject Training and Learning
Results
Development of the understanding capacities, of analysis and synthesis Al Bl (2 D1
A2 B2
A3 B4
A4 B5
A5 B6
Utilisation of criteria and scientific methods in the approach and resolution of problems applying Al Bl (2 D1
the knowledges purchased A2 B2 C4 D2
A3 B3 C7
C10
Cl1
C12
Cl4
Development of the capacity of critical reasoning and *autocritico Al B2 (2 D2
A2 B6 C4
A3 C7
Cl1
C12
Research, analysis and integration of information from different sources and capacity for his Al Bl C2 D1
interpretation and evaluation A2 B2 C(C4 D4
A3 B4 C7
A5 B6 Cl0
Learning of diverse technical and analytical methods so much in him half natural as in him Al B3 C4 D1
laboratory A2 B4 Cl10 D2
A3 Cll D4

Development of skills in him handle and treatment of tools, mathematical, statistical and computerA1l Bl C10 D1
A2 B2 C(Cl1 D2
A5 B4 C(Cl2 D4

B6
Development of the capacity to update he knowledge of autonomous form A3 B2 (12 D4
A5 B6 Cl4
Development of the skill of preparation, presentation and defence of works and technical reports Al B5 Cl4 D1
A2 B6 D2
Ad D4
A5
Development of the scientific curiosity, of the initiative and the creativity Al Bl Cl1 D1
A2 B2 D2
A3 B6 D4
Ad
A5
Knowledge of the diversity of marine organisms and his adaptative strategies Al Bl (2 D1
A2 B2 C(Cl1
A3 B3
Knowledge and understanding of the interactions of the marine organisms and the marine and A2 Bl (2 D1
coastal ecosystems A3 B2 (7
B3 Cl1
B4
Cataloging, evaluation, conservation, restoration and management of marine and coastal areas Al Bl C7 D1
protected. Preparation, legal advice and execution of plans of ordination of the seaboard A2 B2 C(Cl1 D2
A3 B3 D4
A5 B4
B5
Knowledge of the principles of exploitation and sustainability of the half marine and planningand Al Bl C4 D2
supervision of his management A2 B2 (7
A5 B3 Cl0
B4 Cl1
C12
Divulging of knowledges of the biology and the half marine: programs of training and teaching; Al Bl (7 D1
planning and direction of aquariums, museums, centres of environmental interpretation, natural A2 B2 D2
parks and natural spaces protected A3 B5 D4
A4
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Preparation, discussion, interpretation, advice and *peritaje of scientific reports-technical, ethical, A1 Bl Cl4 D1

legal and socioeconomic related with him marine field and *pesquero A2 B2 D2
A3 B5 D4
A4
A5

Knowledge and research of the potential economic interest and *biotecnolédgico of the marine Al Bl C4 D1

organisms A2 B2 D2
A3 B3 D4
A5 B4

Knowledge and handle of the methodology of investigation, of the technicians of sampling and Al Bl Cl10 D1

instrumental and of analysis of data applied to the half marine A2 B2 D2
A3 B3 D4
A5 B4

Studies of populational dynamics, genetic improvement and selection of stocks in *pesquerias, Al Bl Cl1 D1

aquaculture and programs of *repoblacién A2 B2 D2
A3 B3 D4
A5 B4

Inspection and technical advice in the evaluation, exploitation and management of *pesquerias, Al Bl C10 D1

extraction of resources and installations of aquaculture A2 B2 D2
A3 B3
A5 B5

Contents

Topic

SUBJECT 1: GENETIC VARIATION IN MARINE Molecular techniques for the scrutiny of the populational genetic variation.

ORGANISMS Databases. Identification of species (Barcoding), individuals and sexes.

SUBJECT 2: DISTRIBUTION OF THE GENETIC Estimators of the genetic diversity. Populational subdivision and migration.

VARIABILITY INSIDE SPECIES Phylogeography.

SUBJECT 3: GENETIC VARIATION IN NATURAL Genetic drift in natural populations. Effective population size. Demographic

POPULATIONS: EFFECTS OF THE POPULATIONAL effects. Inbreeding due to genetic drift. Strategies to handle populations in

SIZE captivity.

SUBJECT 4: NATURAL SELECTION, ADAPTATION  Natural selection and adaptation. Neutral theory of the molecular

And GENETIC DIVERSITY evolution. The molecular footprint of the natural selection. Inference of
selection from intra- and interspecific molecular variation.

SUBJECT 5: ADAPTATIVE And NEUTRAL VARIATIONTechniques to quantify gene expression. Proteomics. Variation of gene

IN THE GENIC EXPRESSION expression within and between populations. Neutral and adaptative
variation in gene expression. Phenotypic plasticity.

SUBJECT 6: VARIATION IN QUANTITATIVE The continuous variation. Components of variance. Heridability. Estimation

CHARACTERS of the heridability. The action of the natural selection on the quantitative

traits. Methods for the cartography of QTLs

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 28 56 84
Problem solving 0 30 30
Practices through ICT 12 24 36

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing The teacher explains the theoretical content of each topic. Extensive diagrams of the subject and a
specific bibliography will be provided so that the student can delve into the different topics. The
student assimilates and writes down concepts. It raises doubts and questions.

Problem solving Activity which formulated problem and / or exercises related to the course. The student should
develop appropriate solutions or right through the exercise routines, application of formulas or
algorithms, application processing procedures available information and interpretation of the
results. It is often used to complement the lecture.

Practices through ICT  Students will be trained in the use of the most relevant online programs and tools related to each
topic. The teacher guides and solves doubts.

Personalized assistance
Methodologies Description
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Problem solving Activity which formulated problem and / or exercises related to the course. The student should develop
appropriate solutions or right through the exercise routines, application of formulas or algorithms,
application processing procedures available information and interpretation of the results. It is often used
to complement the lecture.

Assessment
Description Qualification Training and
Learning Results
Lecturing They will evaluate the answers to a final examination writing in which they 40 Al Bl C2 D1
will pose relative questions to the theoretical concepts given along A2 B3 C4 D2
the subject. A3 B4 C7 D4
A4 B6 C10
A5 Cl1
C12
Cl4
Problem Tests (multiple choice and/or short questions) in which the student must 30 Al Bl C2 D1
solving solve a series of problems and/or exercises in a time and under conditions A2 B2 C4 D2
established by the teacher. A3 B3 C7 D4
A4 B4 C10
A5 B5 Cl11
B6 Cl12
Cl4
Practices The answers to a practical exercise in which questions related to the 30 Al Bl C2
through ICT  practical concepts taught throughout the course will be evaluated. A2 B2 Cl1
A3
A4
A5

Other comments on the Evaluation

A minimum score of 4.0 in the final written exam will be required to pass the course.
Students who do not attend the final exam will be considered as not having attended.

An absence not properly justified (due to force majeure) from a practical session, which results in the failure to complete the
corresponding test or exam and/or the failure to submit the related report or exercise, will result in a grade of zero for that
assessment.

To pass the course, it will be necessary to obtain 5 points out of 10 in the weighted overall evaluation.

In the July session, the grades for the activities carried out will be kept, including activities related to the resolution of
practical and practical problems/cases.

The date of the final exam (1st and 2nd session) can be consulted here:
http://masterbiologiamarina.uvigo.es/gl/docencia/exames

Ethical aspects:
Plagiarism in work and unjustified use of artificial intelligence programs will be prosecuted.

Copying from other students during assessment tests may also result in a reduction in grade and a failing grade in the
subject.

Sources of information

Basic Bibliography

Complementary Bibliography

John C. Avise, Molecular Markers, Natural History, and Evolution, Springer, Second Edition,

Philip W. Hedrick, Genetics of Populations, Fourth Edition, Jones & Bartlett, Fourth Edition,

Anne Charmantier, Dany Garant, Loeske E.B. Kruuk, Quantitative Genetics in the wild, OUP Oxford, Primera Edicién,
Arthur Lesk, Introduction to Bioinformatics, OUP Oxford, Fourth Edition,

Johanna R. Freeland, Heather Kirk, Stephen D. Petersen, Molecular Ecology, Wiley-Blackwell, Second Edition,

Recommendations
Subjects that continue the syllabus
Techniques to Study Marine Organisms/V02M098v01108
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Subjects that it is recommended to have taken before
Molecular Basis of Adaptation to the Marine Environment/V02M098V01107
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IDENTIFYING DATA

Marine Pollution and Ecotoxicology

Subject Marine Pollution

and Ecotoxicology
Code V02M098V01206
Study Master

programme Universitario en
Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
3 Optional 1st 2nd
Teaching Spanish
language
Department
Coordinator Garcia Estévez, José Manuel
Barreiro Lozano, Rodolfo
Lecturers Barreiro Lozano, Rodolfo
Garcia Estévez, José Manuel
E-mail jestevez@uvigo.es
rodolfo.barreiro@udc.es
Web http://pdi.udc.es/es/File/Pdi/SV29E
General This course explore technigues for detecting, quantifying and predicting the effects of pollutants in the marine

description environment. These techniques are essential for protecting and managing the environment against the risks of

polllution.

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento

e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua

area de estudo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los

conocimientos adquiridos

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C6 Conocimiento, identificacién y evaluacién de la calidad ambiental del medio marino y de la legislacién vigente.

Direccion de consultorias ambientales

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

Expected results from this subject

Expected results from this subject

Training and Learning

Results
Distinguishes and identifies the approaches of retrospective prospective ecotoxicology. Al Bl C6
A2
Describes the typical effects of the pollution on individuals, populations and communities Al Bl Cé6
A2

Assesses the advantages and limitations of each level of organisation to detect the impact of Al Bl C6 D1
pollutants A2 D2
Understands the fundamentals of ecotoxicology assays, bioaccumulation-dpuration studies and Al B4 D1
biomarkers A2 D2
Understands the relevance of the information provided by ecotoxicology assays D1

D2
Understands the fundamentals and limitations of the predictions derived from models of the D1
distribution and effects of pollutants D2
Is able to face the technical literature and place into context in the mainframe of ecotoxicology B6 D1
Contents
Topic
Introduction and bioaccumulation (Retrospective Main environmental problems. Ecotoxicology. The concept of
ecotoxicology 1) bioavailability. Factors of pollutant bioavailability. Use of bioacumulators.

Requirements of a good bioaccumulator

Toxicokinetics Kineticsl of pollutant accumulation. Concepts of Bioconcentracién Factor

(BCF), Bioaccumulation Factor (BAF).
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Biomagnification along the food chain

Concept of biomagnification. Estimating trophic transfer and
Biomagnification Transfer. Examples of *biomagnification and trophic
dilution

Physiological effects

Main physiological detrimental effects used in ecotoxicology and
biomonitoring.

Biomarkers (Retrospective Ecotoxicology II).

Classification, specificity and relation with adverse effects. Requirements
of a biomarker. Examples of biomarker.

Toxicity assays (Prospective Ecotoxicology *I).

Concentration-response relationship. Types of assay: acute and chronic
toxicity. Data analyses. Toxicity curves. LC50, NOEC, LOEC and MATC.

Prediction in ecotoxicology (Prospective
Ecotoxicology Il)

Species sensitivity distribution. Environmental risk assessment.

Changes in community composition
(Retrospective Ecotoxicology Ill).

Bioindicator species. Relative abundance. Biotic indexes. Diversity
indexes. Comparison with communities of reference.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 16 40 56
Problem solving 4 12.5 16.5
Autonomous problem solving 1.5 0 1.5
Objective questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Master session

Problem solving

Computer sessions with specialized software.

Autonomous problem
solving

Personal guidance to students through one-to-one meeting and/or using TICs.

Personalized assistance

Methodologies Description

Autonomous problem solving Personal guidance to students through one-to-one meeting and/or using TICs.

Assessment
Description Qualification Training and Learning Results
Objective questions exam A test 100 Al Bl C6 D1
A2 B4 D2
B6

Other comments on the Evaluation

Sources of information

Basic Bibliography

Complementary Bibliography

Newman, M. C., and M. A. Unger, Fundamentals of Ecotoxicology, 2,

Walker, C. H., S. P. Hopkin, R. M. Sibly, and D. B. Peakall., Principles of Ecotoxicology, 3,

Clark. R.B., Marine Pollution, 5,

Recommendations
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IDENTIFYING DATA
Biology of Exploited and Potentially Exploitable Species
Subject Biology of

Exploited and

Potentially

Exploitable Species
Code V02M098VvV01207
Study Master

programme Universitario en
Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 1st 2nd

Teaching Spanish

language

Department

Coordinator Garcia Estévez, José Manuel
Cremades Ugarte, Javier

Lecturers Besteiro Rodriguez, Celia
Cremades Ugarte, Javier
Fernandez Rodriguez, José Luis
Garcia Estévez, José Manuel

E-mail jestevez@uvigo.es
javier.cremades@udc.es

Web
General (*)Ciclo vital e dindmica de poboaciéns das especies actualmente explotadas no litoral galego, e de especies
description potencialmente *explotables. Habitat, abundancia, distribucién e propiedades *nutritivas

Training and Learning Results

Code

A4 (*)Que os estudantes saiban comunicar as stas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambigliidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B2 Busqueda, andlisis e integracion de informacion a partir de diferentes fuentes y capacidad para su interpretacion y
evaluacién

B5 Desarrollo de la habilidad de elaboracién, presentacién y defensa de trabajos e informes técnicos

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprensién de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C4 Conocimiento y busqueda del potencial interés econémico y biotecnoldgico de los organismos marinos

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C9 Conocimientos de instituciones, organismos y legislacién relacionados con el medio marino y sus recursos
empresariales y econdmicos

C10 Inspeccién y asesoramiento técnico en la evaluacion, explotacidn y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D7 Desarrollo de habilidades para la divulgacién de ideas en contextos tanto académicos como no especializados

D8 Desarrollo de la habilidad para hablar bien en publico

Expected results from this subject

Expected results from this subject Training and Learning Results
*) G5
(*) B2 C2
C3
C4
*) C2
C3
*) C2
C3
C5
(*) C4

Paxina 51 de 82



New C5 D4
C9
C10
New A4 B2 D1
A5 B5 D2
D4
D7
D8
Contents
Topic

Seaweeds as marine resources

Life cycles and biological types. Uses of seaweeds: alginophytes,
agarophytes, carrageenophytes, ulvanophytes and edible seaweeds.
Ecological value and ecosystem services of marine macroalgae. Study
methodologies of its biology, distribution, and abundance. Main species of
seaweeds of economic interest from the peninsular Atlantic coasts. Good
practices and indicators of sustainability of the exploitation and cultivation
of commercial seaweeds.

Marine invertebrates as marine resources

Main species of benthic marine invertebrates that are currently exploited
in Galicia. Life cycle and population dynamics. Habitat, abundance, and
geographic distribution. Species associated with rocky bottoms: mussel
seed, oysters, barnacles, and sea urchins. Species associated with soft
substrates: cockles, clams, razor clams, and other bivalve molluscs. Other
exploited or potentially exploitable species.

Pelagic, demersal and bottom species

Introduction to the main oceanographic characteristics of the pelagic and
coastal environments of Galicia, to understand the main interactions of the
species under study with their environment. Subsequently, the study of
the life cycle and the essential biological aspects involved in the dynamics
of exploited populations of the main species of pelagic and demersal fish
will be addressed. The study focuses on northern albacore (Thunnus
alalunga) as a model species for the oceanic pelagic environment, and on
mackerel (Scomber scombrus) within the coastal pelagic environment. As
for demersal and bottom species, hake (Merluccius merluccius) and
maragota (Labrus bergylta) are studied.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 24 58.8 82.8
Presentation 4 16 20
Seminars 4 0 4
Mentored work 12 30 42
Objective questions exam 1 0 1
Essay questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Presentation by the teacher of the contents on the subject matter of study, theoretical bases and /

or guidelines of a work or exercise that the student has to develop.

Presentation

Presentation by the students to the teacher and / or a group of students of a subject matter or

content of the results of a job, exercise, project ... It can be done individually or in groups.

Seminars

Personalization of support and follow-up of the student.

Mentored work

Para desenvolver a capacidade de buscar e estruturar unha informacién traballando de forma

auténoma e de expor publicamente os resultados obtidos.

Personalized assistance

Methodologies Description

Presentation

Students will be attended personally via face-to-face in the classroom or through virtual platforms

(Teams, Virtual classrooms, etc.).

Seminars

Discussion of the individual/group work presented

Assessment
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Description Qualification Training and
Learning Results

Presentation The work done and delivered as well as the clarity and synthesis 30 A4 B2 C9 D1
capacity in its public exposure will be evaluated A5 B5 D2
D4
D7
D8
Mentored work Both the attendance and attitude in the lectures will be evaluated. 10 D1
D2
Objective questions  The written test will consist of a series of objective multiple choice 20 A5 B2 C2 D2

exam questions that cover all parts of the subject. Cc9
Essay questions exam The written exam will consist of a series of development questions 40 A5 B2 C2 D1
of medium length and covering all parts of the subject C4 D4

C5

C9

C10

Other comments on the Evaluation

Sources of information

Basic Bibliography

Bocanegra, A., Bastida, S., Benedi, J., Rddenas, S. &amp; F.J. Sdnchez-Muniz, Characteristics and nutritional and
cardiovascular-health properties of seaweeds, 2009

Chambers, R.C. &amp; E.A. Trippel, Early life history and recruitment in fish populations, Chapman &amp; Hall,
London, 1997

Critchley, A.T. &amp; Ohno, M. &amp; Largo, D.B. (Eds.), World Seaweed Resources, ETI. University of Amsterdam. (CD-
ROM, 2006

Dawes, C.J., Marine Botany, John Wiley &mp; Sons, Inc., New York, 1997

Figueras, A. ., Biologia y cultivo del mejillon (Mytilus galloprovincialis) en Galicia, Biblioteca de Ciencias, Consejo
Superior de Investigaciones Cientificas, M, 2007

Doumenc, D. A. &amp; Van Praet, Ordre des Actiniaires. Ordre des Phychodactinaires. Ordre des
Corallimorphaires, In Grasse, P.P. (Ed.), Traitte de Zoologie.Vol. lll, Masson, Paris, 1987

Gerking, S.D., Feeding ecology of fish, Academic Press, San Diego, 1994

Graham, L.E., & LW. Wilcox, Algae, Second edition, Pearson, 2009

Guiry, M.D. &amp; Blunden, G., Seaweeds Resources in Europe: Uses and Potential, John Wiley &amp; Sons, West
Sussex, 1991

Helfman, G.S., B.B. Collette &amp; D.F. Facey, The diversity of fishes, Blackwell Science, USA, 1997

Hurd, C.L., Harrison, P.J., Bischof, K. & Lobban, C.S., Seaweed Ecology and Physiology, Cambridge University Press, 2014
Little, C. &amp; J.A. Kitching, The Biology of Rocky Shores, Oxford University Press, 1996

Lining, K., Seaweeds their environment, biogeography and ecophysiology, John Wiley &amp; Sons, Inc. Toronto,
1990

Molares, )., Estudio del ciclo biolégico del percebe (Pollicipes cornucopia Leach) de las costas de Galicia, 1993
Nielsen, S. Suzanne, Analisis de los alimentos, Editorial Acribia, S.A., 2003

Pereira, L., Edible Seaweeds of the World, CRC Press, Boca Raton, FL, USA., 2016

Vincent, A., Stanley, A. & Ring, |., Hidden champion of the ocean: Seaweed as a growth engine for a sustainable
European future, https://www.seaweedeurope.com, 2020

Sirkoski, Z.E., Seafood: Resources, Nutritional Composition and Preservation, CRC Press, Inc., 1990

Weatherley, A.H. &amp; H.S. Hill, The biology of fish growth, Academic Press, London, 1987

Complementary Bibliography

Barnes, M., Pedunculate cirripedes of the genus Pollicipes, 1996

Bell, M., F. Redant &amp; I. Tuck, Lobsters: biology, management, aquaculture and fisheries, Bruce Phillips (ed.).
Blackwell Publishing, 2006

Cruz, T., Biologia e ecologia do percebe, Pollicipes pollicipes (Gmelin, 1790) no litoral sudoeste portugués,
Universidad de Evora, 2000

Leclercq, E., Grant, B., Davie, A., Migaud, H., Gender distribution, sexual size dimorphism and morphometric sexing
in ballan wrasse Labrus bergylta, . Fish Biol. 84, 1842[]1862, 2014

Lustres Pérez, V., El erizo de mar: Paracentrotus lividus (Lamarck, 1816) en las costas de Galicia, Universidad de
Santiago de Compostela, 2006

Manuel, R. L., British Anthozoa (Coelenterata: Octocorallia &amp; Hexacorallia), Synopses of the British Fauna (New
Series)., 18, 1988

Pita, P., Freire, )., Trophic ecology of an Atlantic kelp forest fish assemblage targeted by recreational fishers:
implications for coastal management, . Mar. Biol. Assoc. United Kingdom 99, 19[]29., 2017

Sakaguchi, M. (Ed.), Developments in food science. More efficient utilization of fish and fisheries products,
Elsevier, 2004

Xunta de Galicia, Plan de ordenacion de los recursos pesqueros y marisqueros de Galicia (lll). Las algas en
Galicia alimentacion y otros usos, Santiago de Compostela, 1993
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Recommendations
Subjects that continue the syllabus
Evaluation and Exploitation of Coastal Resources/V02M098V01208

Subjects that it is recommended to have taken before
Marine Botany/V02M098v01102
Marine Zoology/V02M098V01103
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IDENTIFYING DATA

Evaluation and Exploitation of Coastal Resources

Subject Evaluation and

Exploitation of
Coastal Resources

Code

V02M098v01208

Study Master
programme Universitario en

Biologia Marina

Desc

riptors ECTS Credits Choose Year Quadmester

3 Optional 1st 2nd

Teaching #EnglishFriendly
language #FrangaisAmical

Spanish
Galician

Department

Coordinator Presa Martinez, Pablo

Lecturers Pérez Rodriguez, Montserrat

Presa Martinez, Pablo

E-mail pressa@uvigo.gal
Web http://http://masterbiologiamarina.uvigo.es/
General Subject devoted to analyze the systems of fishery assessment of marine resources and its application in

description management: conservation, exploitation and sustainability. English Friendly subject: International students

may request from the teachers: a) resources and bibliographic references in English, b) tutoring sessions in
English, c) exams and assessments in English.

Subject from the Francais amical Programme. International students may request the following from the
teaching staff: a) materials and bibliographic references to follow the subject in French, b) attend tutorials in
French, c) tests and evaluations in French.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe gque lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacién a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C8 Conocimiento y manejo de la metodologia de investigacion, de las técnicas muestreo e instrumentales y de andlisis de
datos aplicados al medio marino

C10 Inspeccién y asesoramiento técnico en la evaluacién, explotacién y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C11 Estudios de dindmica poblacional, mejora genética y seleccién de stocks en pesquerias, acuicultura y programas de
repoblacién

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusion de planteamientos y resultados

Expected results from this subject

Expected results from this subject Training and Learning

Results
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1 That the student handles the parameters and obtains data on which the evaluation of the living A1 Bl C5 D1
marine resources is based .

2 That the student knows how to identify models, processes and technologies that allow to A2 B2 C8 D4
optimise the evaluation of the living marine resources.

3 That the student knows the foundations of the management of fisheries and handles the criteria A3 B3 C10 D1
employed in plans of exploitation and recovery.

4 That the student understands and handles the underlying genetic parameters in the A2 B2 C(Cl1 D4
management of living marine resources
5 That the student knows how to handle the genetic background of adapted fish stocks and A4 B3 Cl10 D3

enhancement stocks: foundation, maintenance and follow-up.
6 That the student knows how to elaborate an integral plan of management of fisheries by means A5 B5 Cl11 D2
of the suitable genetic tools for his evaluation and exploitation. D5

Contents

Topic

SUBJECT I. Antecedents and concepts: systems of Aims, concepts, technicians of identification of stocks, cycle of life, models
evaluation and exploitation of the living marine  of adjust recruitment-stock, selectivity of the arts, growth, mortality.
resources.

SUBJECT II. Tools of evaluation of living marine  Assessment of a stock: sources of information; international organisms

resources . that take part in the regulation and management of living resources.
Statistical network and programs to follow-up for the evaluation of
resources.

SUBJECT lll. Tools of evaluation of the living Concept of overharvest and its types. Sustainability and management of

marine resources Il. fisheries: technical foundations. Management based on the limits of

captures and control of the effort. Plans of recovery. Precautionary
approach and ecosystemic approach. Reference points.

SUBJECT IV. Tools of evaluation of the living Evaluation of ffishery resources: indirect methods. Models of production.
marine resources lll. Structural models; analysis of cohorts; method of the virtual population.
SUBJECT V. Tools of management of living marine System of advice of the EU fisheries. Censuses and samples. Statistical
resources IV. fisheries, captures, effort, CPUE. Strategies of sampling. Direct methods of

evaluation of independent resources of fishing data. Types of campaigns
and aims. Species-specific prospection tools.

SUBJECT VI. Genetic bases of the management of Continuous variation of characters of interest and biométric methods for

living marine resources. the evaluation of characters.

SUBJECT VII. I handle genetic of fishing stocks.  Selection of founders stocks; effective population genetic size;
maintenance of stocks for enhancement of fisheries; genetic selection
induced by fishing and domestication.

SUBJECT VIII. Molecular tools for the genetic Types of molecular markers: evolution and properties. Genetic and
evaluation of fisheries. genomic tools. Application of markers to the management of fisheries.
SUBJECT IX. Genetic evaluation of demersal Genetic evaluation of demersal fisheries: relationship SSB - recruitment
fisheries. with genetic diversity. Criteria of genetic management of fisheries oriented

to the goal: exploitation, conservation or sustainability.
SUBJECT X. Genetic evaluation of coast fisheries. The genetic structure frame of management. Integral management of
fisheries. Genetic basis within a management plan for cultured or wild

stocks.
Planning
Class hours Hours outside the Total hours
classroom

Lecturing 9 18 27
Practices through ICT 6 12 18
Problem solving 5 10 15
Problem and/or exercise solving 0 5 5
Essay questions exam 2 0 2
Laboratory practice 0 4 4
Debate 4 0 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The face-to-face credits that correspond with the conceptual classes, will take place by means of
videoconference. The concepts will be introduced through telematic means (graphic and auditory).
Practices through ICT  Practices of simulation of processes for evaluation of fisheries, using field data. They will take place
in the classroom, using all the available digital tools and with real time tutorship by
videoconference.
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Problem solving The problems and case studies that sustain the conceptual background of the subject, consist on a
daily homework during the length of the teaching period. They are introduced at the end of the
class, executed as offclass duties, sent for correction to the teacher and corrected publicly in the
classroom.

Personalized assistance
Methodologies Description

Lecturing Attention in real time to the doubts of understanding and mathematical developments that arise in
the face-to-face sessions.

Practices through ICT The execution of the digital processes are tutorized in real time.

Problem solving Orientation towards a non-ambiguous interpretation of problems and practical settings.
Assessment
Description Qualification  Training and
Learning Results
Problem and/or Each conceptual session is associated with its continuous evaluation by 30 Al Bl C5 D2
exercise solving means of the asynchronous execution of the daily duties, its delivery to the A2 B2 C8 D3
teacher with feedback and the group correction in the next class. They are A3 D5
essential to apprehend the matter.
Essay questions Final test of conceptual and operative competence, constituted by: 50 A3 B5 C5 D1
exam definitions, test of multiple answers, description of processes and resolution A4 C10 D2
of a practical case. D4
Laboratory It values the correct understanding and execution of the processes 10 A4 B3 Cll1 D2
practice requested, the digital solvency and the implication in the autonomous A5 B5 D3
learning and community during the practices. D5
Debate The face-to-face debate in situ involves the reasoning and scientific 10 A4 B5 Cl1 D5

positioning in front of situations of management of living marine resources, of
technical, scientist, social or economic nature. It values the constructive
participation of the student in the daily debate.

Other comments on the Evaluation

The first written exam session is scheduled for April 24, 2026, (12:00-2:00 PM); the second written exam session is
scheduled for June 29, 2026, (10:00-12:00 PM). For this and subsequent sessions, if applicable, the grade previously
obtained from the continuous assessment items will be retained, and the result will be calculated based on the final written
exam. A passing grade of 5 out of 10 (50%) is required to pass the course. Tutoring will be provided at the discretion of the
master's program's virtual classroom or by the instructor to reinforce the assessment process, i.e., reviewing exercises and
exams.

Sources of information

Basic Bibliography

Beaumont, A. R.; Boudry, Pierre; Hoare, K (Eds.), Biotechnology and Genetics in Fisheries and Aquaculture (2nd ed),
978-1-4051-8857-9, 2nd, Wiley-Blackwell, 2010

T) Pandian, CA Strussmann, MP Marian, Fish Genetics And Aquaculture Biotechnology, 1-57808-372-9, 1st, CRC Press,
2005

T) Pitcher, PJB Hart, D Pauly, Reinventing Fisheries Management, 978-0-7923-5777-3, 4th, Springer Netherlands, 2012
Complementary Bibliography

J Avise, Molecular Markers: Natural History and Evolution, 0-87893-041-8, 2nd, Sinauer Associates, 2004

S Jennings, MJ Kaiser, D Reynolds, Marine Fisheries Ecology, 0-632-05098-5, 1st, Wiley-Blackwell, 2001

Recommendations
Subjects that continue the syllabus
Conservation Biology/V02M098vV01204

Subjects that are recommended to be taken simultaneously
Marine Ecology/V02M098V01105

Subjects that it is recommended to have taken before
Genetic Diversity and its Application to Study of Marine Organisms/V02M098V01205

Other comments
Orientations for the study and CV optimisation:
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1. Consult the bibliography recommended by the professor in the distinct thematic units.

2. Assist to customised tutorships as face-to-face or virtual, open (answer differed) or enclosed (agreement of schedules for
the on-line tutorship).

3. Participate actively in real and virtual classes.

4. Execute the daily duties during the class time.
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IDENTIFYING DATA

Pesqueria e Explotacion de derivados da Pesca

Subject Pesqueria e

Explotacion de
derivados da Pesca

Code V02M098v01209

Study Master
programme Universitario en

Bioloxia Marifia

Descriptors ECTS Credits Choose Year Quadmester

3 Optional 1 2C

Teaching Casteldn
language

Department Bioloxia funcional e ciencias da salde

Dpto. Externo

Coordinator Iglesias Blanco, Radl

Lecturers Aubourg Martinez, Santiago Pedro

Castro Pampillén, José Antonio
Iglesias Blanco, Raul

E-mail rib@uvigo.es
Web
General Nesta materia abordarase o estudo das principais pesqueiras mundiais e nacionais, os fundamentos da bioloxia

description pesqueira e a xestidon de pesqueiras, e 0s principais aspectos relacionados co tratamento postcaptura,

transformacién e control de aptitude dos produtos da pesca, incluindo a importancia econémico-sanitaria dos
parasitos para o sector pesqueiro e a sta aplicacién como bioindicadores de stocks en pesquerias.

Resultados de Formacion e Aprendizaxe

Code

Al

Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 Que os estudantes saiban aplicar os cofiecementos adquiridos e a sUa capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 Que os estudantes sexan capaces de integrar cofiecementos e se enfrontar & complexidade de formular xuizos a partir
dunha informacién que, sendo incompleta ou limitada, inclda reflexions sobre as responsabilidades sociais e éticas
vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 Que os estudantes saiban comunicar as sdas conclusiéns, e os cofiecementos e razéns ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que terd que
ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B7 Entendimiento de la proyeccién social de la ciencia

C7 Catalogacion, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracion,
asesoramiento legal y ejecucion de planes de ordenacion del litoral

C10 Inspeccién y asesoramiento técnico en la evaluacién, explotacién y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C11 Estudios de dindmica poblacional, mejora genética y seleccién de stocks en pesquerias, acuicultura y programas de
repoblacién

C12 Control de calidad y seguridad de alimentos y de productos de transformacién y biotecnolégicos de origen marino

C14 Elaboracidn, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioecondémicos relacionados con el &mbito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

Resultados previstos na materia

Expected results from this subject Training and Learning

Results
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Poder realizar e/ou dirixir consultorias ambientais relacionadas coa xestién das pesqueiras.

A2 Bl C10 D1

A3 B2 D2
A4 B7 D3
A5 D4

Ser capaz de catalogar, avaliar, conservar, restaurar e xestionar as areas marifias e litorais
protexidas, no que refire aos seus recursos pesqueiros, asi como saber elaborar, asesorar
legalmente e executar os plans de ordenacién do litoral, no que se refire devanditos recursos

Al Bl C7 D1
A2 B2 Cl10 D2
A3 B7 C(Cl1 D3
A4 Cl4 D4

Ser capaz de inspeccionar e asesorar tecnicamente na avaliacién, explotacién e xestién de
pesqueiras, asi como na extraccién de recursos e instalaciéns de acuicultura

Al Bl C7 D1
A2 B2 Cl10 D2

A3 B3 D3
A4 B7 D4
A5

Demostrar que pode realizar estudos de dindmica poboacional e/ou seleccién de *stocks en
pesqueiras, acuicultura e/ou programas de repoboacién

Al Bl C10 D1
A2 B2 C(Cl1 D2
A3 B3 Cl4 D3

Ser capaz de analizar a calidade e seguridade de alimentos e de produtos de transformacién e
biotecnoldxicos de orixe marifia

Al Bl (12 D1
A2 B2 Cl4 D2

A3 B3 D3
A4 B7 D4
A5

Demostrar que pode elaborar, discutir, interpretar, asesorar e *peritar informes cientifico-técnicos, A1 Bl Cl4 D1

éticos, legais e socioecondmicos relacionados co &mbito marifio e pesqueiro A2 B2 D2
A3 B7 D3
Ad D4
A5

Contidos

Topic

1. Pesquerias mundiais e espafiolas

2. Avaliacidn de stocks pesqueiros

3. Asesoramento & xestiéon de pesquerias

4. Caracteristicas da composicién das especies

marifnas

5. Mecanismos de alteracién dos produtos

marinos

6. Ferramentas para a determinacion da perda de

calidade

7. Novas tecnoloxias para a retencién da calidade

8. Aproveitamento de recursos marifios: produtos

de refugallo e especies infravaloradas

9. Parasitos en produtos pesqueiros: bioloxia,

control e repercusién econdémico-sanitaria

10. Os parasitos como bioindicadores para a

identificacién de stocks en pesqueiras

Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 20 5 25

Estudo de casos 2 20 22

Exame de preguntas obxectivas 1 13 14

Exame de preguntas obxectivas 1 13 14

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral As clases maxistrais impartiranse en sesiéns duns 50 min de duracién mediante videoconferencia e
o0 uso de presentaciéns Power Point. Tentarase fomentar a participacion activa dos alumnos a
través da formulacién de cuestidns ou situacidns relacionadas cos contidos da materia
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Estudo de casos Os alumnos, a través do traballo individual ou grupal, deberan resolver unha serie de casos que
tentaran simular situacions similares &s que se poden dar no mundo laboral relacionado coa
presenza e control de formas parasitarias nos produtos da pesca. Para a sua resolucién os alumnos
deberan integrar todo o aprendido previamente durante as lecciéns maxistrais e, en ocasions,
poderan necesitar buscar informacién adicional. Os casos resoltos seran expostos e/o discutidos
durante as sesiéns presenciais destinadas & avaliacion desta actividade.

Atencidn personalizada
Methodologies Description

Leccién maxistral Os profesores atenderdn as preguntas que poidan xurdir durante as clases presenciais, fomentando en
todo momento a participacién activa do alumnado, e a través das correspondentes titorias, que o
alumnado podera realizar de forma presencial, ou cando non sexa posible, mediante correo electrénico
ou videoconferencia.

Estudo de casos Durante esta actividade o alumnado contard en todo momento coa orientacién do profesorado
implicado, que podera reconducir o traballo dos estudantes se os avances na resolucién dos casos non
progresan na direccién adecuada.

Avaliacion
Description Qualification  Training and
Learning Results
Leccidn maxistral Avalidsese a asistencia, actitude, e participacién activa do alumno 5 Al B3 C7 D1
durante as sesidns. A adquisicion de cofiecementos tedrico-practicos A2 B7 C10 D2
correspondentes aos contidos impartidos ao longo destas sesiéns serd C11
avaliada na proba test final integradora. C12
Cl4
Estudo de casos Avaliarase a capacidade dos estudantes para dar resposta, de forma critica 35 A2 Bl C7 D1
e razoada, a certos casos ou situacidns practicas relativas aos temas 9 e A3 B2 C10 D2
10, asi como para defender os argumentos utilizados diante do profesor e A4 B3 Cl12 D3
companeiros. A5 B4 Cl4 D4
Exame de Avaliaranse diversos aspectos relacionados cos 3 primeiros temas relativos 30 Al Bl C7 D1
preguntas as pesqueiras e a sUa xestién A2 B3 C10 D2
obxectivas Cl1
Exame de Avaliaranse diversos aspectos relacionados cos temas 4 a 8 relativos ao 30 Al Bl C12 D1
preguntas tratamento postcaptura, transformacién, e control de aptitude dos produtos A2 B3 D2
obxectivas da pesca, e ao aproveitamento dos seus refugallos/descartes.

Other comments on the Evaluation

Dada a natureza practica da actividade "Estudo de casos" e as habilidades e competencias a avaliar durante a mesma, a
asistencia e participacién na devandita actividade sera obrigatoria para superar a materia. Por tanto, se algunha persoa
optase polo modo de avaliacidn global, terd que realizar tamén esta actividade obrigatoriamente.

Para superar a materia sera necesario sacar un 5.0, unha vez sumadas as notas ponderadas das 4 metodoloxias/probas
avaliables. Con todo, tanto no estudo de casos como en cada unha das dUas probas de preguntas obxectivas, deberase
alcanzar unha cualificacién minima de 4. En caso disto non ocorra, os alumnos deberd recuperar a actividade/é non
superadas na 22 oportunidade.

Bibliografia. Fontes de informacion

Basic Bibliography

FAO, El estado mundial de la pesca y la acuicultura 2024. La transformacion azul en accion. Roma,
https://doi.org/10.4060/cd0690es, 2024

Hilborn, R. and Walters, C.)., Quantitative Fisheries Stock Assessment: Choice, Dynamics and Uncertainty,
Chapman and Hall, Boston, 1992

Boziaris, I.S., Seafood Processing: Technology, Quality and Safety, Wiley-Blackwell, 2014

Alasalvar, C., Shahidi, F., Miyashita, K., Wanasundara, U., Handbook of Seafood Quality, Safety and Health
Applications, Blackwell Publishing Ltd, 2011

Borresen, T., Improving seafood products for the consumer, CRC Press, 2008

Mackenzie, K., Abaunza, P., Chapter Ten - Parasites as Biological Tags, Academic Press, 2014

Klimpel, S., Kuhn, T., Minster, J., Dorge, D.D., Klapper, R., Kochmann, J., Food Safety Considerations, Springer, 2019
Complementary Bibliography

FAO, Fishery Resources Division and Fishery Policy and Planning Division,
https://www.fao.org/3/w4230e/w4230e00.htm, 1997
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He, P., Chopin, F., Suuronen, P., Ferro, R.S.T and Lansley, ., Classification and illustrated definition of fishing gears,
https://doi.org/10.4060/cb4966en, 2021

Cabado, A. G. & Vieites, .M., Quality parameters in canned seafoods, Nova Science Publishers, 2008

Lal, R. et al., Food security and environmental quality in the developing world, Lewis Publishers, 2003

Gokoglu, N., Novel natural food preservatives and applications in seafood preservation. A Review, 2019

Ofusu, F. K., Daliri, E. B. M., Lee, B. H., Yu, X, Current trends and future perspectives on omega-3 fatty acids, 2017
U.S. Department Of Health And Human Services, Fish and Fishery Products Hazards and Controls Guidance, U.S.
Department of Health and Human Services Food, 2011

Atef, M., Ojagh, M., Health benefits and food applications of bioactive compounds from fish by-products. A
review, 2017

Agencia Espafiola de Consumo, Seguridad Alimentaria y Nutricién (AECOSAN),
http://www.aecosan.msssi.gob.es/AECOSAN/web/home/a,

European Food Safety Authority (EFSA), http://www.efsa.europa.eu/,

Mackenzie, K., Parasites as biological tags in population studies of marine organisms: an update, 2002

Ryder, J., Iddya, K., Ababouch, L., Assessment and management of seafood safety and quality. Current practices
and emerging issues, FAO, 2014

Recomendacidns

Subjects that are recommended to be taken simultaneously
Bioloxia de Especies Explotadas e Potencialmente Explotables/V02M098V01207
Avaliacién e Explotacién de Recursos no Litoral/V02M098V01208

Other comments
Recoméndase traballar na materia de forma continua e participar activamente durante as sesiéns presenciais
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IDENTIFYING DATA

Estatistica Espacial e Modelizacién

Subject Estatistica Espacial

e Modelizacién
Code V02M098v01210
Study Master

programme Universitario en
Bioloxia Marifia

Descriptors  ECTS Credits Choose Year Quadmester
3 Optional 1 2C

Teaching Castelan

language

Department Estatistica e investigacién operativa

Coordinator Roca Pardifias, Javier

Lecturers Conde Amboage, Mercedes
Roca Pardifias, Javier

E-mail roca@uvigo.es

Web

General
description

Resultados de Formacion e Aprendizaxe

Code

Al Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento

e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A4 Que os estudantes saiban comunicar as stas conclusiéns, e os cofiecementos e razdns Ultimas que as sustentan, a

publicos especializados e non especializados dun xeito claro e sen ambigiliidades.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

Resultados previstos na materia

Expected results from this subject Training and Learning

Results

Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no Al
desenvolvemento e/ou aplicacién de ideas, a mitido nun contexto de investigacién. A4

Que os estudantes saiban comunicar as stas conclusidns, e os cofiecementos e razéns Ultimas que
as sustentan, a publicos especializados e non especializados dun modo claro e sen ambiglidades.

Utilizacion de criterios e métodos cientificos na formulacién e resolucién de problemas aplicando Bl
os cofiecementos adquiridos. B4

Desenvolvemento de habilidades no manexo e tratamento de ferramentas, matematicas,
estatisticas e informaticas.

Desenvolvemento da capacidade de razoamento critico e autocritico D2
D3

Desenvolvemento das capacidades de traballo en equipo, enriquecidas pola *pluridisciplinariedad

Contidos

Topic

Introducién ao software *R Introducién ao software *R: Presentacién e instalacién; Estruturas de
datos: *Vectores, matrices, listas e marcos de datos;
Importacién/exportacién de datos; Procedementos gréficos.

Modelo de Regresion Introducién aos modelos de regresidn lineal: estimacién, predicion e
*inferencia. Diagndstico do modelo: observacions atipicas e/ou influentes ,
*homocedasticidad e normalidade; outros modelos de regresidn: regresion
*polindmica, modelos *linealizables, modelos non lineais e regresiéon non
*paramétrica; *aaplicaciones en bioloxia marifa.

Estatistica Espacial Conceptos basicos de estatistica espacial. Tipos de procesos; introducién a

*geoestadistica: estacionalidade e *isotropia; Modelado da dependencia
espacial: *variografia; predicién *kriging; aplicaciéns en Bioloxia Marifia..

Planificacion
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Class hours Hours outside the Total hours

classroom
Leccién maxistral 15 35 50
Practicas con apoio das TIC 10 13 23
Resolucién de problemas e/ou exercicios 2 0 2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral O profesor expora en clase e por videoconferencia a teoria bdsica da materia. Diversos
exemplos ilustrardn a aplicacion dos resultados tedricos.

Practicas con apoio das Actividade na que se formulan problemas e exercicios relacionados coa materia. O alumno

TIC debe, co apoio do profesorado, desenvolver a analise e a resolucién dos problemas e
exercicios

Atencion personalizada
Methodologies Description

Leccién maxistral O profesor expora en clase por videoconferencia os fundamentos de caracter *metodoldgico da
materia. Utilizaranse diversos exemplos baseados en datos reais relacionados coa Bioloxia
Marifia para ilustrar a aplicacién da metodoloxia anterior.

Practicas con apoio das Na aula de informdtica os alumnos aprenderan a resolver de forma auténoma e critica problemas

TIC reais usando a metodoloxia vista nas sesiéns maxistrais. Utilizarase o *sofware estatistico *R,
gratuito e de libre distribucién e que pode ser instalado directamente desde
*https://www.r-project.org/.

Avaliacion

Description Qualification  Training and

Learning Results

Practicas con apoio das  Los alumnos entregaran al largo de la materia uno o varios 40 Bl D2
TIC trabajos B4

relacionados con las practicas que formaran parta del sistema de

evaluacién

continua
Resolucién de problemas La evaluacién del alumnado se realizard a través de entregas y/o 60 Bl D2
e/ou exercicios presentaciones de trabajos, que podran ser individuales o en B4

grupo.

Other comments on the Evaluation

Para los casos de realizacién fraudulenta de ejercicios o pruebas (plagios o uso indebido de las tecnologias) sera de
aplicacién el recogido en la normativa de evaluacién del rendimiento académico de los estudiantes y de revisién de
calificaciones.

En cuanto a la resolucién de ejercicios, los alumnos tendran que entregar 2 o 3 trabajos, de forma que el 60% de la
calificacion se dividira entre el niUmero de trabajos a paresentar

Bibliografia. Fontes de informacidn

Basic Bibliography

Complementary Bibliography

Everitt, B. and Hothorn,T., An introduction to applied multivariate analysis with R, Springer.,

Maindonald, J. H., Data analysis and graphics using R: an example-based approach., Cambridge University Press,
Wood S.N., Generalized Additive Models: An Introduction with R., Chapman and Hall/CRC,

Recomendacidns
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IDENTIFYING DATA
Invasive Species and Fouling

Subject Invasive Species

and Fouling
Code V02M098V01211
Study Master

programme Universitario en
Biologia Marina
Descriptors ECTS Credits Choose Year Quadmester
3 Optional 1st 2nd
Teaching Spanish
language Galician
Department
Coordinator Garcia Estévez, José Manuel
Cremades Ugarte, Javier
Lecturers Besteiro Rodriguez, Celia
Cremades Ugarte, Javier
Garcia Estévez, José Manuel
Pifieiro Corbeira, Cristina
E-mail jestevez@uvigo.es
javier.cremades@udc.es

Web

General (*)Exponse as principais rutas da introducién de especies foraneas, as caracteristicas tanto dos invasores como

description dos sistemas receptores, e as consecuencias ecoldxicas, xenéticas e evolutivas dos devanditos eventos.
Préstase especial atencién & problematica do fouling, presentando os organismos que o compofien, a sla
sucesion, os seus efectos negativos e os seus posibles tratamentos preventivos

Training and Learning Results

Code

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros
D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

Expected results from this subject

Expected results from this subject Training and Learning
Results

(*)*Conocer Characteristic wools of wools invading species *y *su *riesgo for *los @receptor C2

ecosystems.*Reconocer Wools *principales invading species *halladas in wools coasts C3

*gallegas.*Conocer Wool importance of *fouling how *vector of species *aldctonas *y *su
problematic social *y economic.*Conocer *los *principales *tratamientos *antifouling *y *sus

*desventajas.
(*)*Reconocer Wools *principales invading species *halladas in wools coasts *gallegas C2
C3
(*)*Conocer Wool importance of *fouling how *vector of species *al6ctonas *y *su problematic C2
social *y economic C3
(*)*Conocer *los *principales *tratamientos *antifouling *y *sus *desventajas C2
C3
New B5 D4
Contents
Topic
(*)1. Invading species2. *Biodiversidad *al6ctona (*)1.1. Characteristics1.2. Routes of *introducciénl.3. @Receptor
*marina *gallega3. *Fouling systemsl.4. Consequences2.1. Studio of cases: *principales species2.2.
Roads of *introduccién2.3. Dynamics of *colonizacién2.4. Problematic3.1.
Definition *y problematic3.2. *Principales Organisms3.3. *Sucesion3.4.
*Tratamientos *antifouling
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 18 45 63
Mentored work 0.1 0 0.1
Seminars 2 8 10
Objective questions exam 1 0 1
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Essay questions exam 1 0 1
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Presentation by the teacher of the contents on the subject matter of study, theoretical bases and/or
guidelines of a work or exercise that the student has to develop

Mentored work It will register the assistance of the students to the distinct classes

Seminars Personalization of support and monitoring of the student.

Personalized assistance

Methodologies Description
Seminars Discussion of the group work presented
Mentored work Pertinent explanations
Tests Description
Objective questions exam Pertinent explanations
Assessment

Description Qualification  Training and

Learning Results
Mentored work Both class attendance and attitude will be evaluated in the lectures 10
Seminars Preparation and presentation of works in group 30 B5 C2 D4
C3

Objective questions The written test will consist of a series of objective multiple choice 20 C2 D4
exam questions that cover all parts of the subject.
Essay questions The written test will consist of a series of essay questions of medium 40 C2 D4
exam length and covering all parts of the subject. C3

Other comments on the Evaluation

In the first opportunity the three methodologies will be considered. In the second the evaluation will result from the written
exam, being able to be the 20-60% of the final note the qualifications obtained in activities evaluated positively previously.

Sources of information
Basic Bibliography
Complementary Bibliography

Recommendations

Subjects that it is recommended to have taken before

Biology of Exploited and Potentially Exploitable Species/V02M098V01207
Marine Botany/V02M098V01102

Marine Zoology/V02M098V01103

Other comments
It is recommended to work on the matter in a continuous form
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IDENTIFYING DATA

Biology of the Development of Marine Organisms

Subject Biology of the

Development of
Marine Organisms

Code V02M098V01212

Study Master
programme Universitario en

Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester
3 Optional 1st 2nd

Teaching Spanish

language

Department

Coordinator Megias Pacheco, Manuel

Lecturers Megias Pacheco, Manuel

Rodriguez Diaz, Miguel Angel

E-mail mmegias@uvigo.es
Web
General This course introduces the biological principles that govern the development of marine organisms. The course

description delves into:

1) The biology of reproduction, development and organogenesis of marine animal species.
2) The general cellular mechanisms underlying the processes of differentiation and development.

The teaching of this subject includes lectures, resolution of questions and other activities proposed by the
teachers. In the lectures, the concepts outlined in the syllabus will be developed. Exercises and activities will
allow solving, discussing and arguing about issues of general and current interest in the field of developmental
biology.

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofilecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclia reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C8 Conocimiento y manejo de la metodologia de investigacién, de las técnicas muestreo e instrumentales y de andlisis de
datos aplicados al medio marino

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusion de planteamientos y resultados

Expected results from this subject

Expected results from this subject Training and Learning

Results
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That the student:

- Understand and acquire knowledge and know how to apply it to problem solving in new or A2 B2 (C3 D2

unfamiliar environments.

- That students are able to integrate knowledge and deal with the complexity of making judgments A4 B4 D5

based on information.

A5  B5

- That students know how to communicate their conclusions, and the ultimate knowledge and
reasons that support them, to specialized and non-specialized audiences in a clear and

unambiguous way.

- That students possess the learning skills that will allow them to continue studying in a way that

will be largely self-directed or autonomous.

- Use of scientific criteria and methods in the approach and resolution of problems, search, analysis
and integration of information from different sources and capacity for its interpretation and

evaluation.

- Development of the ability to elaborate, present and defend papers.
- Knowledge of the diversity of marine organisms and their adaptive strategies.
- Knowledge and understanding of the interactions of marine organisms and marine and coastal

ecosystems.

- Development of comprehension, analysis and synthesis skills, critical and self-critical reasoning,
ability to update knowledge autonomously, development of communication skills and discussion of

approaches and results.

- Development of the ability to elaborate, present and defend papers.
- Knowledge of the diversity of marine organisms and their adaptive strategies.
- Knowledge and understanding of the interactions of marine organisms and marine and coastal

ecosystems.

- Development of comprehension, analysis and synthesis skills, critical and self-critical reasoning,
ability to update knowledge autonomously, development of communication skills and discussion of

approaches and results.

Contents

Topic

Gametogénesis and Fecundation

Spermatogenesis. Structure of spermatozoa. Ovogenesis. Hormonal
control. Egg structure. Fertilization: contact and recognition of gametes.
Prevention of polyspermy. Activation of the

egg metabolism.

Early development.Organogenesis

Cleavage. Cleavage patterns. Gastrulation.
Embryonic germ layers. Ectodermal, mesodermal and endodermal
derivatives. Principles of organogenesis. Evo-Devo.

Main processes and development concepts

Phases of ontogenetic development. Developmental patterns in animal
models. Determination, differentiation, growth, morphogenesis and body
pattern formation. Pattern alterations: mutations of developmental genes.
Modifications of the body plan in postembryonic development:
heterochrony and allometry. Techniques.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 15 34.95 49.95
Presentation 1 0 1
Seminars 4 16 20
Objective questions exam 1 0 1
Objective questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing The teacher explains the contents of the subject, the theoretical bases of the main topics of the
marine animal developent.

Presentation The organization and the guidelines of the course will be explained.

Seminars Activities of different types that students will carry out individually or in groups, aimed at

deepening their knowledge of the subject.

Personalized assistance

Methodologies Description

Lecturing The teachers will attend to any questions that may arise during the lecture sessions. These doubts will
also be attended to during tutoring hours.
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Seminars Any questions regarding the subject will be solved by e-mail or in person These doubts will also be
answered during tutoring hours.

Presentation The students will be able to ask any questions related to the organization of the course.

Assessment
Description Qualification Training and
Learning Results
Seminars The critical evaluation and presentation of a scientific paper related to the early 30 Al Bl C2 D1
development of marine organisms will be assessed. A2 B2 C3 D2
A3 B3 C8 D4
A4 B4 D5
A5 B5
Objective There will be a test consisting of short answer questions related to the topics of 40 Al Bl C2 D1
guestions spermatogenesis and early development, where the knowledge acquired by the A2 C3 D4
exam students will be assessed, as well as their ability to use this knowledge to solve A3
problems.
Objective There will be a test consisting of a question related to the topic of cellular 30 Al Bl C2 D1
questions differentiation and establishment of body axes, where the knowledge acquired A2 C3 D4
exam by the students will be assessed, as well as their ability to use this knowledge A3

in the resolution of problems.

Other comments on the Evaluation

The date for the evaluation tests will be announced at the beginning of the course and will appear in the schedule. In order
to pass the course, a minimum of 40% of the maximum score in each of the objective question tests and in the activities
carried out in the seminars will be required. If the 40% is exceeded in all the evaluated tests and activities, the mark to pass
the course must be equal or higher than 5. The tests in which less than 40 % is obtained can be repeated in the second
opportunity call. Those test with a mark higher than 50 % of the maximum score must not be repeated in the second
opportunity call. Those students that do not score 5 points in the overall grade will have to repeat all those tests where the
grade was lower than 50%.

Sources of information

Basic Bibliography

BROWDER, L.W. et al., Development Biology., 32, Philadelphia: Saunders College,, 1991

GILBERT, S. F., Developmental Biology, 102, Sunderland, Mass: Sinauer Associates,, 2013

WOLPERT, L. ET AL. ., Principles of Development, 62, Oxford: Oxford University Press, 1919

NORRIS D.O. et al, Hormones and Reproduction of Vertebrates - Vol 1: Fishes, 12, Academic Press, 2010
Complementary Bibliography

Recommendations
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IDENTIFYING DATA

Toxicity and Detoxification Mechanisms of Xenobiotic Compounds

Subject Toxicity and

Detoxification
Mechanisms of

Xenobiotic
Compounds
Code V02M098V01213
Study Master
programme Universitario en
Biologia Marina
Descriptors ECTS Credits Choose Year Quadmester
3 Optional 1st 2nd
Teaching Spanish
language
Department

Coordinator San Juan Serrano, Maria Fuencisla

Lecturers Garcia Martinez, Paz

San Juan Serrano, Maria Fuencisla

E-mail fsanjuan@uvigo.es

Web

General Absorption, distribution, metabolism, toxic effects and excretion of pollutants compounds in marine organisms.
description

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B2 Busqueda, andlisis e integracién de informacién a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

B7 Entendimiento de la proyeccién social de la ciencia

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C6 Conocimiento, identificacién y evaluacion de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C7 Catalogacion, evaluacién, conservacion, restauracién y gestién de dreas marinas vy litorales protegidos. Elaboracién,
asesoramiento legal y ejecuciéon de planes de ordenacién del litoral

C12 Control de calidad y seguridad de alimentos y de productos de transformacién y biotecnolégicos de origen marino

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y
direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos

C14 Elaboracidn, discusién, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioeconémicos relacionados con el &mbito marino y pesquero

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D6 Desarrollo de las capacidades de reflexion sobre responsabilidades sociales y éticas

D7 Desarrollo de habilidades para la divulgacion de ideas en contextos tanto académicos como no especializados

Expected results from this subject

Expected results from this subject Training and Learning

Results
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Knowledge and understanding of the cellular and molecular mechanisms of toxicity and response Al B2 C5 D1

of organisms to environmental pollution.

A3 C13 D4
Ability to integrate knowledge from different disciplines to understand and explain phenomena of A2 B7 C5 D1
environmental toxicology. A3 Cé D2
D6
Ability to evaluate and interpret data about environmental pollution from a toxicological A2 B2 C6 D1
perspective A3 C7 D2
Cl12 D6

Cl4

Ability to obtain information, analyze it critically and apply it to assess of quality, exploitation and A2 B2 C6 D1

sustainability of marine environment.

A5 B7 (12 D4
Cl4 D6

Ability to develop individual and / or team works, and to expose them and discuss them in public. A3 B2 (13 D1

Contents

Topic

Xenobiotics and Toxicity

Definition of xenobiotic. Factors Affecting Toxicity. Phases of toxic action.

Exposure, Absorption and Distribution of
Xenobiotics

Factors affecting the absorption and distribution of xenobiotics in the
body. Elimination / Excretion.

Mechanisms of toxicity

Genotoxicity. Neurotoxicity. Hormonal disruptors. Metabolic disorders.
Destabilization of cell membranes.

Metabolism of xenobiotics

Oxidation reactions: dependent and independent cytochrome P450
monooxygenases. Reactions of reduction and hydrolysis. Conjugation
Reactions.

Sequestration processes

Non-metabolizable xenobiotics. Mechanisms of sequestration.
Immobilization and transport of metals in cells: metallothioneins. Toxic
metal elimination.

Oxidative stress and antioxidant defense

Production of oxy-radicals and oxidative stress. Biological effects of
reactive oxygen species. Antioxidant Cellular Defenses.

Biomonitoring and biomarkers

Specificity of biomarkers. Relationship between biomarkers and adverse
effects of pollution. Global and specific biomarkers. Role of biomarkers in
environmental assessment

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 18 34 52
Presentation 0 18 18
Seminars 2 2 4
Objective questions exam 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing In master sessions the teacher will give the fundamental concepts so that the student understands
and can prepare the subject contents.

Presentation

Personal or team preparation of a bibliographic work on some specific topic related with the

subject, which must be presented in writing..

Seminars Oral presentation of the bibliographical work presented and discussion of it with teachers and

classmates.

Personalized assistance

Methodologies Description

Lecturing Resolution of doubts during the subject study and the bibliographic work elaboration, individually and / or

in group.

Presentation
in group.

Resolution of doubts during the subject study and the bibliographic work elaboration, individually and / or
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Assessment

Description Qualification ~ Training and
Learning Results

Lecturing  The acquired theoretical knowledge will be assessed through a final 40 Al B2 C6 D1

test exam. A2 C7 D2
A3 Cl2 D6
A5

Presentationin the presentation of bibliographic work will be assessed the ability to search 30 Al B2 C5 D1
information in databases, to handle scientific literature, to identify and A2 B5 C6 D2
synthesize the fundamental ideas, to relate and apply the concepts acquired, to A3 B6 C7 D3
use the appropriate terminology in toxicology, and to transmit information. A4 B7 Cl13 D4

A5 Cl4 D6
As transversal skills, the initiative, capacity for autonomous learning, teamwork, D7
organizational ability, critical capacity and handling of informatic tools, will be
assessed.

Seminars In the exhibition of works will be assessed the ability to identify and synthesize 30 Al B2 C5 D1
the fundamental ideas, to relate and apply the concepts acquired, to use the A2 B5 C6 D2
appropriate terminology in toxicology, and to transmit information. A3 B6 C7 D3

A4 B7 Cl13 D4
As transversal skills, the initiative, capacity for autonomous learning, teamwork, A5 Cl4 D6
organizational ability, critical capacity and handling of informatic tools, will be D7
assessed.

Other comments on the Evaluation

The realization of the bibliographic work (Presentation) and its exhibition (Seminar) are mandatory for passing the subject.
The final test exam is compulsory for passing the subject and should be 5 (over 10) in order to take into account the
bibliographic work score.

Sources of information

Basic Bibliography

Complementary Bibliography

Boelsterli U.A., Mechanistic toxicology. The molecular basis of how chemicals disrupt biological targets, 2007
Gibson G.G. and Skett P., Introduction to drug metabolism, 2001

Lewis D.F.V., Guide to Cytochromes P450. Structure and function, 2001

Malins D.C., Ostrander G., Aquatic Toxicology: Molecular, Biochemical and Cellular Perspectives, 1994

Taylor E.W., Toxicology of Aquatic Pollution. Physiological, Molecular and Cellular Approaches, 2009

Timbrell J., Principles of Biochemical Toxicology, 2008

Walker C.H., Hopkin S.P., Sibly R.M., Peakall D.B., Principles of Ecotoxicology, 2012

Frank C. Lu and Sam Kacew, Lu's Basic Toxicology: Fundamentals, Targed Organs, and Risk Assessment, 62 Ed.,
2013

Grune T., Oxidants and Antioxidants Defense Systems, 2005

Farooqui T., Farooqui A.A., Oxidative Stress in Vertebrates and Invertebrates. Molecular aspects of cell signaling,
2012

Recommendations

Subjects that it is recommended to have taken before
Marine Pollution and Ecotoxicology/V02M098V01206
Physiology of Marine Organisms/V02M098V01106
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IDENTIFYING DATA

Marine Genomics

Subject Marine Genomics
Code V02M098Vv01214
Study Master

programme Universitario en

Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester

3 Optional 1st 2nd

Teaching #EnglishFriendly
language #FrangaisAmical

Spanish
English

Depa

rtment

Coordinator Presa Martinez, Pablo

Lecturers Canchaya Sanchez, Carlos Alberto

Garcia Souto, Daniel
Presa Martinez, Pablo

E-mail pressa@uvigo.gal
Web http://http://bioloxia.uvigo.es/es/estudios/master-en-biologia-marina/
General The last decade has witnesses an important development of methodologies for genomic sequencing, which

description have lead to an exponential knowledge increase of genomes. Those new technologies are also intensively

applied to marine biota. This subject aims to approach the student to those technological advances in order to
acquire the necessary knowledge to confront the scientific and industrial oportunities of applied marine
genomics in the 21st century.

English Friendly subject: International students may request from the teachers:

a) resources and bibliographic references in English, b) tutoring sessions in English, c)

exams and assessments in English.

Subject from the Francais amical Programme: International students may request the following from the
teaching staff: a) materials and bibliographic references to follow the subject in French, b) attend tutorials in
French, c) tests and evaluations in French.

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A5

(*)Que os estudantes poslan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que terd
que ser, en grande medida, autodirixido e auténomo.

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio
B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C4 Conocimiento y busqueda del potencial interés econémico y biotecnoldgico de los organismos marinos

C8

Conocimiento y manejo de la metodologia de investigacion, de las técnicas muestreo e instrumentales y de analisis de
datos aplicados al medio marino

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis
D2 Desarrollo de la capacidad de razonamiento critico y autocritico
D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

Expected results from this subject

Expected results from this subject Training and Learning
Results
That the student knew the structure of the genomes in its distinct levels of organisation and the Al D1
variation in the structural elements that generate molecular diversity. D4
That the student knew the new technics of genome sequencing of high performance for the study A1 B3 C8 D1
of the genomes of marine organisms and thier applications. A5 B6 D4
That the student identified the strategies for sequencing genomes of reference and the Al B3 (C8 D1
mechanisms to achieve it: assembling, annotation and mapping. A5 B6 D2
D4
That the student knew the applications of genomics in the study of marine biodiversity, evolution B6 C2 D1
and management of fisheries and aquaculture. C4
Contents
Topic
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The organisation of marine genomes

The nuclear and mitochondrial genome. Chromosomes, genes and
repetitive components of a genome. Karyotypes and size of marine
genomes. Nucleotide variants and structural variantes in a genome.
Genomic databases.

Applications of the NGS techniques to the
analysis of marine genomes

New generation of high performant sequencing techniques. Modalities of
genome sequencing and transcriptome sequencing. Strategies of
sequencing for the identification of variants in a genome. Applications of
genomic sequencing to the study of marine organisms.

Sequencing of genomes of reference

Strategies for sequencing a genome of reference. Scaffolding and
assessment of quality of an assemblage (value of the parameter N50).
Construction of genomic maps with data NGS. Annotation of a genome of
reference. Calculation of the size of a genome by means of the k-mers
abundance. Projects and databases of marine genomes of reference.

Applications of genomics to the study of the
marine life

Biodiversity and biogeography. Change induced and adaptative evolution.
Marine genomics and aquaculture.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 17 30 47
Problem solving 2 10 12
Presentation 2 9 11
Problem and/or exercise solving 2 2 4

Debate 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

The professor introduces the basic technical concepts to approach the genomic methodologies. He

presents the materials and the specific bibliography for matter enrichment and discusses on
applied cases in science and industry.

Problem solving

Each conceptual development implements exercises of qualification by resolution of technical

problems associated to the genomic methodologies. Daily exercises constitute the continuous
evaluation of the subject.

Personalized assistance

Methodologies Description

Lecturing

Attention in real time to the doubts of understanding.

Problem solving Physical and virtual assistance on the explanation and execution of digital processes be means of group

and individual tutorship.

Tests Description

Presentation Personalised attention for the selection and methodological approach to deep in an applied genomic
study.

Assessment
Description Qualification  Training and

Learning Results

Presentation Selection, strategy of analysis, methodology of presentation and 50 Al B3 C2 D1

dissertation, of a practical case study. C4 D2
D4

Problem and/or  The daily duties help to apprehend the methodologies treated in the 30 A5 B6 C8 D1

exercise solving  subject. Students execute autonomous work, corrected digitally with D4
feedback from the teacher and group reviewing in the classroom.

Debate Positioning and argumentation of the student on the methodologies, 20 D1
applications and social repercussions of marine genomics. It demands D2
participatory assistance, reflection and argumentation. D4

Other comments on the Evaluation

The first assessment session for the course, corresponding to the presentation and defense of the practical case, will take
place on April 23, 2026 (10:00 a.m.-12:00 p.m.), and the second session will take place on July 1, 2026 (12:00 p.m.-2:00
p.m.). For all final expository exercises (presentation of the practical case), the grades obtained in the continuous
assessment (daily exercises and debate) will be maintained, which represent 50% of the final grade. It is necessary to obtain
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more than 5 points out of 10 (>50%) to pass the course.

Sources of information

Basic Bibliography

Arthur M. Lesk, Introduction to Genomics, 9780198866893, Cuarta Edicién, Oxford University Press, 2025

Cock, J. Mark (Jeremy Mark), ed. lit., Introduction to marine genomics, 978-90-481-8616-7, 1 ed., Springer, 2010
Complementary Bibliography

T. A. Brown, Genomes 4, 9780815345084, Cuarta Edicién, Garland Science NY, 2017

Cinzia Verde, Daniela Giordano, Marine Genomics: Methods and Protocols, 1940-6029, 1 ed, Humana Press, 2022

Recommendations

Subjects that are recommended to be taken simultaneously
Evaluation and Exploitation of Coastal Resources/V02M098V01208

Subjects that it is recommended to have taken before
Genetic Diversity and its Application to Study of Marine Organisms/V02M098vV01205

Other comments

The most up-to-date bibliography from the last 6 months will be proposed by the faculty throughout the course. It will consist
of a list of articles, texts, links, and scientific blogs, which will serve as supplementary material and help prepare the case
study for the final presentation.

In-person classes will be held simultaneously in the videoconference rooms designated for the Master's in Marine Biology by
the Faculties of Biology at UVI (VC A6), USC (Sir David Attenborough Room), and the Faculty of Sciences at UDC (MBM
Videoconference Room).

Unless otherwise specified, attendance at all course classes and compliance with the commitments made with the working
group regarding schedules, submissions, and processes are mandatory.
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IDENTIFYING DATA
Internships

Subject Internships
Code V02M098v01301
Study Master

programme Universitario en
Biologia Marina

Descriptors  ECTS Credits Choose Year Quadmester
18 Mandatory 2nd 1st

Teaching Spanish

language Galician

Department

Coordinator Garcia Estévez, José Manuel

Lecturers Garcia Estévez, José Manuel

E-mail jestevez@uvigo.es
Web http://masterbiologiamarina.uvigo.es/gl/
General This matter gathers the majority of the competitions posed in the title since in her apply the knowledges

description  purchased in the first year in some labour surroundings. It contemplates all the formative and professional
activities and/or researchers that program and develop with one accord between the universities and the
companies or institutions with which
have established a specific
agreement for the realisation of the
External Practices.

Training and Learning Results

Code

Al (*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofiecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar coflecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

B7 Entendimiento de la proyeccién social de la ciencia

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusion de planteamientos y resultados

D6 Desarrollo de las capacidades de reflexidn sobre responsabilidades sociales y éticas

D7 Desarrollo de habilidades para la divulgacion de ideas en contextos tanto académicos como no especializados

D8 Desarrollo de la habilidad para hablar bien en publico

Expected results from this subject

Expected results from this subject Training and Learning
Results
That the student acquires physico-chemical knowledge of oceans and coasts, of the diversity of Al Bl D1

marine organisms and its adaptative strategies and those interactions with the marine and coastal

ecosystems.

That the student was able to pursue the potential economic and biotecnoldgical interest of marine A2 D3
organisms, to know the principles of their exploitation and sustainability and the planning and D5
supervision of its management.
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That the student identifies and evaluates the environmental quality of the sea upon current A3 B2 D3
legislation. Be able to carry out the direction of environmental consultings and evaluate the quality D6
and security of foods and secondary products of marine origin
That the student was able to catalog, evaluate, conserve, restore and manage the marine A3 Bl D4
protected areas, as well as know how to elaborating, assessing and executing coastal management B4 D5
plans.
That the student knows how to handle the methodology of investigation, the technics of sampling A3 B3 D1
the instrumental usage and the analysis of data applied to the marine environment. D4
That the student can inspect and advise technically in the evaluation, exploitation and Ad B2 D2
management of fisheries, as well as in the extraction of resources and installations of aquaculture B5 D7
That the student can perform studies of populational dynamics, genetic improvement and selectionAl Bl D1
of stocks in fisheries, aquaculture and programs of restocking and can schedule and direct A2 B2 D2
aquariums, museums, centres of environmental interpretation, natural parks and natural spaces A3 B3 D3
protected A4 B4 D4
A5 B5 D5
B6 D6
B7 D7
D8
That the student was able to elaborate, argue, interpret, and evaluate scientific reports-technical, Al Bl D1
ethical, legal and socioeconomic related with marine fields and fisheries and manage coastal A2 B2 D2
activities of leisure and tourism. A3 B3 D3
A4 B4 D4
A5 B5 D5
B6 D6
B7 D7
D8
Contents
Topic
Topics will be those offered in the laboratory, In line with the precise work in which the student will work at the receptor
department, area or plant of the institution centre he/she will handle elements, processes and affine concepts to the

receptor of the student. The contents on Marine education aprehended in the title, in terms of amplitude and
Biology will be the handled in the centre receptor,multidisciplinarity. The background obtained in the first year of the title,
previous agreement between the student, the  allows to adapt to any discipline demanded in the company, centre or

internal tutor and the external tutor. The institution of received of students in external practices. The extension of
thematic offered to carry out the external subjects during the practic period has the support of internal and external
practices will be varied, to cover the distinct tutors, to ensure the suitable training of the trainee.

formation expectancies of the student i.e. marine
biotechnology, management of fisheries, coastal
pollution and bioremediacién, evaluation of
resources, etc.

Planning
Class hours Hours outside the Total hours
classroom
Practicum, External practices and clinical practices 404 45.0056 449.006
Report of practices, practicum and external practices0.9944 0 0.9944

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Practicum, External The practical will be of forced *tutela by an External Tutor of the centres and institutions with
practices and clinical specific agreement with the *MBM (see in Criterion 5, general Explanation of the Plan of Studies)
practices and by an Internal Tutor, necessarily Doctor and educational of the *Master of Marine Biology. Each

one of the centres receptors will be able to receive to several students in function of his annual

demand.

The student will integrate in the labour dynamics of an institute or department of investigation or in

a company or centre of services.

The student has to develop autonomous and cooperative works, to scale computational or
experimental and on scientific appearances, technicians, economic or politicians applied to the

study and exploitation of the half marine .

Personalized assistance

Methodologies Description
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Practicum, External The practical will be of forced *tutela by an External Tutor of the centres and institutions with

practices and clinical specific agreement with the *MBM (see in Criterion 5 of the Memory of the Title the general

practices Explanation of the Plan of Studies) and supervised by an Internal Tutor, necessarily Doctor and
educational of the *Master. They explain besides with the personalised attention of the central
services of attention to the student, of the universities and of the faculties of *matricula, in
addition to the coordinators of matter and of degree, local and autonomic. It will ensure the
achievement of the external practices for the achievement of the title, *redestinando if it was
necessary, to the student to a centre of destination in which develop fully his capacities and
expectations.

Tests Description
Report of practices, The student will have at all times advice and scientific follow-up-technical of his tutors, for the
practicum and external preparation of the report of the external practices.
practices
Assessment
Description Qualification Training
and
Learning
Results
Practicum, Assessment by the Jury of the Report of the tutor or tutors of the external 70 Al Bl D1
External practices practices. A2 B2 D2
and clinical A3 B3 D3
practices A4 B4 D4
A5 B5 D5
B6 D6
B7 D7
D8
Report of Assessment by the Jury of the quality of the memory of practices, its brief 30 Al B1 D1
practices, presentation and its defence. The report will be brief although it is advised that it A2 B2 D2
practicum and collects all the formative aspects that the student wish to reflect, e.g. his A3 B3 D3
external practices experience in the host centre. The report must contain the place of destination, A4 B4 D4
the dates and length of the practices and the name and signature of the external A5 B5 D5
tutors. Also it must contain a reflection on the degree of achievement of the B6 D6
goals and competences pursued, the technics handled and the professional or B7 D7
academic improvement perceived by the student. The student can accompany D8

graphic information and the report can be summarized, lectured and defended at
the interuniversity court wich will publish the annual rules in December each
year.

Other comments on the Evaluation

Do not describe the specific competitions evaluated as they are specific of the thematic tackled in the centre centre
receptor, stranger a priori, of the work assigned to the student and of the economic nature of the company or institution
*conveniada to realise the practices.

Sources of information
Basic Bibliography
Complementary Bibliography

Recommendations

Other comments

The external practices are the more visible professional aspect of the Master and place the student in very fist-line
professional situation. Thus, it is of great relevance the selection of the destination centre upon the capacities of the
student, his potentialities and his preferences. The Master offers more than 20 agreed companies which will receive students
from the Master as well as all the academic Departments from SUG and centres associated to Galician universities and
several Spanish universities. Along the second semester each student, tutorized by his internal tutor of the PAT will outline
his preferences with regard to the centres of destination offered or will promote agreements with new ones better fitting his
expectancies.
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IDENTIFYING DATA

Final Year Dissertation

Subject Final Year

Dissertation
Code V02M098V01302
Study Master

programme Universitario en

Biologia Marina

Descriptors ECTS Credits Choose Year Quadmester

12 Mandatory 2nd 1st

Teaching Spanish
language Galician

Depa

rtment

Coordinator Garcia Estévez, José Manuel

Lecturers Garcia Estévez, José Manuel

E-mail jestevez@uvigo.es
Web http://masterbiologiamarina.uvigo.es/gl/
General The Work of End of *Master is a fundamental activity in the training of the students of the title, since it includes

description all the process of approach, development

and defence of a professional project. This involves the staged of all the competitions pursued by the student
his evaluation by diverse the groups of interest (educational, court, tutors, and entrepreneurs).

Training and Learning Results

Code

Al

(*)Posuir e comprender cofiecementos que acheguen unha base ou oportunidade de ser orixinais no desenvolvemento
e/ou aplicacién de ideas, adoito nun contexto de investigacion.

A2 (*)Que os estudantes saiban aplicar os cofiecementos adquiridos e a sta capacidade de resolucién de problemas en
contornos novos ou pouco cofecidos dentro de contextos mais amplos (ou multidisciplinares) relacionados coa sua
area de estudo.

A3 (*)Que os estudantes sexan capaces de integrar cofilecementos e se enfrontar 4 complexidade de formular xuizos a
partir dunha informacién que, sendo incompleta ou limitada, inclUa reflexiéns sobre as responsabilidades sociais e
éticas vinculadas & aplicacidon dos seus cofiecementos e xuizos.

A4 (*)Que os estudantes saiban comunicar as suas conclusiéns, e os cofiecementos e razéns Ultimas que as sustentan, a
publicos especializados e non especializados dun xeito claro e sen ambiguidades.

A5 (*)Que os estudantes posUan as habilidades de aprendizaxe que lles permitan continuar estudando dun xeito que tera
que ser, en grande medida, autodirixido e auténomo.

B1 Utilizacién de criterios y métodos cientificos en el planteamiento y resolucién de problemas aplicando los
conocimientos adquiridos

B2 Busqueda, andlisis e integracién de informacidn a partir de diferentes fuentes y capacidad para su interpretacién y
evaluacién

B3 Aprendizaje de diversas técnicas y métodos analiticos tanto en el medio natural como en el laboratorio

B4 Desarrollo de habilidades en el manejo y tratamiento de herramientas, matematicas, estadisticas e informaticas

B5 Desarrollo de la habilidad de elaboracion, presentacion y defensa de trabajos e informes técnicos

B6 Desarrollo de la curiosidad cientifica, de la iniciativa y la creatividad

B7 Entendimiento de la proyeccién social de la ciencia

C1l Conocimiento fisico-quimico del medio oceanico y costero

C2 Conocimiento de la diversidad de organismos marinos y sus estrategias adaptativas

C3 Conocimiento y comprension de las interacciones de los organismos marinos y los ecosistemas marinos y costeros

C4 Conocimiento y busqueda del potencial interés econémico y biotecnoldgico de los organismos marinos

C5 Conocimiento de los principios de explotacién y sostenibilidad del medio marino y planificacién y supervisién de su
gestién

C6 Conocimiento, identificacién y evaluacién de la calidad ambiental del medio marino y de la legislacién vigente.
Direccién de consultorias ambientales

C7 Catalogacion, evaluacion, conservacion, restauracion y gestion de areas marinas y litorales protegidos. Elaboracion,
asesoramiento legal y ejecucion de planes de ordenacion del litoral

C8 Conocimiento y manejo de la metodologia de investigacion, de las técnicas muestreo e instrumentales y de anélisis de
datos aplicados al medio marino

C9 Conocimientos de instituciones, organismos y legislacién relacionados con el medio marino y sus recursos
empresariales y econdmicos

C10 Inspeccién y asesoramiento técnico en la evaluacion, explotacién y gestién de pesquerias, extraccién de recursos e
instalaciones de acuicultura

C11 Estudios de dindmica poblacional, mejora genética y seleccién de stocks en pesquerias, acuicultura y programas de
repoblacién

C12 Control de calidad y seguridad de alimentos y de productos de transformacién y biotecnolégicos de origen marino

C13 Divulgacién de conocimientos de la biologia y el medio marinos: programas de formacién y docencia; planificacién y

direccién de acuarios, museos, centros de interpretacion ambiental, parques naturales y espacios naturales protegidos
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C14 Elaboracion, discusidn, interpretacién, asesoramiento y peritaje de informes cientifico-técnicos, éticos, legales y
socioecondémicos relacionados con el &mbito marino y pesquero

C15 Gestién de actividades de ocio y turismo en el medio marino vy litoral

D1 Desarrollo de las capacidades comprensivas, de andlisis y sintesis

D2 Desarrollo de la capacidad de razonamiento critico y autocritico

D3 Desarrollo de las capacidades de trabajo en equipo, enriquecidas por la pluridisciplinariedad

D4 Desarrollo de la capacidad para actualizar el conocimiento de forma auténoma

D5 Desarrollo de las habilidades de comunicacion y discusién de planteamientos y resultados

D6 Desarrollo de las capacidades de reflexidn sobre responsabilidades sociales y éticas

D7 Desarrollo de habilidades para la divulgacion de ideas en contextos tanto académicos como no especializados

D8 Desarrollo de la habilidad para hablar bien en publico

Expected results from this subject

Expected results from this subject Training and Learning
Results
Capacity of synthesis and skills in the communication and critical discussion of ideas. Quality of theA1l Bl Cl D1
works or scientific reports. Acquisition of knowledges and methodologies advanced in a field of A2 B2 (2 D2
application or of biological investigation. Autonomy in the preparation of new hypothesis, inthe A3 B3 C3 D3
interpretation of results. Reflection on the limits of the technical employees, of the possible A4 B4 C4 D4
artefacts and of the need of standardisation of the technicians. A5 B5 (5 D5
B6 C6 D6
B7 C7 D7

C8 D8

C9

C10

Cl1

C12

C13

Cl4

C15
Contents
Topic
The Work of End of Master is a fundamental All the contents that contemplate the educations of the title, related with

activity in the training of the students, since it ~ the management and exploitation of the marine environment and its
includes all the processes of approach, resources.
development and defence to a professional

project. Its content include the planning of tasks

to resolve a work or project, the realisation of

said tasks and finally the concretion of the results

in an explanatory memory of the problem posed,

the procedure followed for his study or

preparation, the interpretation of the results or of

the design implemented and finally the results

shown in the final report.

Planning
Class hours Hours outside the Total hours
classroom
Project based learning 299 0 299
Presentation 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Project based learning The methodology of the work of End of Master will change in function of the project posed i.e. more
professional or more academic-scientific. Although conceptually they are similar, the methodology
and the form to structure the information, can vary significantly between students, centres and
interest and the supervisors. The methodology will be preferably the one of the Scientific Method,
without prejudice that it can consist in a technical work, but yet will be methodologically rigorous in
design, execution and presentation. The tasks to realise by the student will vary in function of the
project realised and will reflect in the memory of the Work of End of Master, that has to collect
evidence of justification, methodology, results, discussion and comparison with other projects with
similar results.

Personalized assistance
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Methodologies Description

Project based Each student will have at least an Internal Tutor of the Master to direct the Report off Master's End,

learning that will have academic responsibilities (selection of centres, academic orientation, treatment of
data, etc.) and which can be co-directed by a External Tutor, upon agreement subscribed before the
initiation of the works, whenever the work is realised out of the university centres. The ultimate
orientation of the formal presentation of the memory of the Master will be responsibility of the
internal tutor that necessarily will be Doctor, without prejudice of an equivalent maximum implication
of the external tutor, if applicable. The student will be able to resort to the orientation of his tutor of
the PAT and of the educational staff of the title, to resolve specific elements of the development of
his TFM, p.ej. Preparation of mathematical models.

Assessment
Description Qualification  Training and
Learning Results
Project based The interuniversity academic court will consider the qualification awarded to 30 Al Bl C1 D1
learning the student by the Tutor-s of the TFM, according to the available reports, the A2 B2 C2 D2
evaluation sheet of the student and the degree of professional training or A3 B3 C3 D3
scientifc excellence reached by the student according to the evaluation by A4 B4 C4 D4
peers developed by his supervisors. A5 B5 C5 D5
B6 C6 D6
B7 C7 D7
C8 D8
C9
C10
C1l1
C12
C13
Cl4
C15
Presentation  The interuniversity academic court will value the quality of the contents of the 70 Al Bl C1 D1
memory *TFM and his organisation and written presentation, the clarity in the A2 B2 C2 D2
exhibition and the capacity of defence upon questions raised by the A3 B3 C3 D3
interuniversitary court. A4 B4 C4 D4
A5 B5 C5 D5
B6 C6 D6
B7 C7 D7
C8 D8
C9
C10
C1l1
C12
C13
Cl4
C15

Other comments on the Evaluation

The Work End of *Master will be necessarily the last matter *cursada in this degree, not being able to defend before the
*superacion of the rest of matters, and will give place to the application of the title by the student. They will be able to
present and defend simultaneously the *PE and the *TFM, in the announcements of February or of July, both equivalent to
effects qualifiers, or will be able to effect the presentation and defence of the *PE in the announcement of February and the
*TFM in the one of July, but no to the reverse.

Sources of information
Basic Bibliography
Complementary Bibliography

Recommendations

Other comments

The TFM is the conclusion of the formative activities and rofesionalizantion awarded by the master, and his concretion and
evaluation is a right and a duty of each student. Its preparation can be generated after data or processes developed
originally by the student in the centre of destination of the external practices, in companies or insititutions, although they
are not synonymous at all, as the PE include the learning of a series of competences very distinct to the ones pursued and
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evaluated in the TFM. If by reasons of confidentiality there were not possible to ellaborate a TFM report from results obtained
during the external practices, the title will ensure the preparation of the memory TFM in a thematic affine to the master, for
example, in a Research Department from the SUG universities involved.
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