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SUMMARY

The course Animal Palaeobiology addresses the study of the evolution of the main animal groups based on
the fossil record, with particular attention to their diversification, extinction, functional adaptations and
ecological interactions throughout geological time. The subject introduces the foundations of
palaeobiology and the nature of the fossil record, as well as the main macroevolutionary processes that
have shaped the history of animal life. Through the analysis of the major evolutionary milestones of the
Palaeozoic, Mesozoic and Cenozoic, the course will examine transformations in marine and terrestrial
ecosystems, the emergence of key morphological and ecological innovations, coevolutionary processes,
and the dynamics of extinction and recovery of biological communities. The course combines theoretical
classes with a field activity focused on the observation, recognition and interpretation of fossil evidence,
with the aim of enabling students to acquire an integrated understanding of animal evolution and its
relationship with global environmental and geobiological changes.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE
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 There are no specified enrollment restrictions with other subjects of the curriculum.
 

COMPETENCES / LEARNING OUTCOMES

2291 - Master's degree in Biodiversity: Conservation and Evolution

Act autonomously in learning, making informed decisions in different contexts, forming judgements based
on experimentation and analysis, and transferring knowledge to new situations.

Adopt a critical attitude towards situations related to gender perspectives during training and later
professional practice, integrating different needs and preferences based on sex and gender in the design of
solutions and problem-solving.

Apply acquired knowledge and problem-solving skills in new or unfamiliar environments within broader (or
multidisciplinary) contexts related to biodiversity and conservation.

Apply acquired research experience to initiate the research phase of a doctoral programme in topics
related to biodiversity evolution and conservation.

Collaborate effectively in teams, assuming responsibilities and leadership roles and contributing to
collective improvement and development.

Communicate effectively, both orally and in writing, adapting to the characteristics of the situation and the
audience.

Contribute originality to the development and/or application of ideas to solve problems related to
biodiversity, its evolution and conservation, often in a research context.

Contribute to the design, development and implementation of solutions that respond to societal demands,
taking the Sustainable Development Goals as a reference framework.

Critically interpret current advances and trends in ecological and evolutionary theory regarding patterns and
processes generating biodiversity and their implications for conservation strategies.

Critically use tools and information sources, as well as relevant databases and specialised software, to
carry out research and projects on biodiversity, conservation and evolution.

Demonstrate critical and self-critical reasoning in the field of study, considering professional ethics, moral
values and the social implications of the activities undertaken.

Demonstrate diagnostic knowledge of the main groups of organisms, their ecology and evolutionary history
to enable informed professional practice.

Design and plan studies involving biodiversity inventories, and the use of GIS tools and thematic maps for
the management and conservation of biodiversity and geodiversity, in both private companies and public
institutions.

Implement appropriate sampling, analysis and data interpretation methods in biodiversity conservation and
management contexts, applying acquired knowledge and problem-solving skills in new, unfamiliar or
multidisciplinary settings related to the field of study.
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Incorporate into research or professional activity an explicit commitment to fundamental rights and duties,
the environment and democratic values, in accordance with the Sustainable Development Goals, with the
aim of achieving common sustainability objectives.

Present and defend research results publicly, before both specialised and non-specialised audiences, in a
clear and rigorous manner.

Propose creative and innovative solutions to complex situations or problems within the field of study,
addressing diverse professional and social needs.

Recall the fundamentals of international, national and regional legislation and regulations affecting
biodiversity conservation and the habitats that support it (geodiversity).

Recognise inequalities that may arise due to functional diversity and seek to integrate different needs and
preferences into normal work practice, collaborating in solving problems that may emerge in this area.

Understand and recognise, from within the discipline, inequalities based on sex and gender in society;
integrate the different needs and preferences related to sex and gender into the design of solutions and
problem-solving processes.

Understand basic sampling designs and techniques for different groups of organisms, in both terrestrial
and aquatic ecosystems, to address research and conservation problems.

Understand the direct relationship between geodiversity and biodiversity, identifying the main elements that
shape the physicochemical environment and its influence on biodiversity distribution patterns.

Understand the key principles for interpreting the spatio-temporal dynamics of populations, communities
and ecosystems over ecological and geological time.

Understand the nature and dimensions of biodiversity, from molecules to ecosystems, as well as the main
methodologies used to understand its functioning at different levels of organisation, and promote
sustainable development.

Understand theories and principles that, from a multidisciplinary perspective (including scientific, ethical,
socioeconomic and political aspects), allow informed decision-making in biodiversity conservation.

Use self-directed and autonomous learning strategies, as well as an entrepreneurial attitude, to apply them
to the development of projects in the field of biodiversity and conservation.

Work effectively in a team, fostering interpersonal relationships in multidisciplinary contexts and assuming
leadership when necessary for the development of professional and/or research work on biodiversity.

Write clearly and concisely the results of work carried out and the conclusions reached, in the form of a
technical report or scientific article.

DESCRIPTION OF CONTENTS

1. Foundations of Animal Palaeobiology and the nature of the fossil record
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Introduction to Animal Palaeobiology as a discipline devoted to the study of the evolutionary, biological and
ecological history of animal organisms based on the fossil record. The course will address the historical
context of palaeobiology, the nature of the fossil record, fossilisation processes, preservation and sampling
biases, and the problem of the incompleteness of the record. The concept of species in palaeontology and
the difficulties associated with recognising species in the fossil record will also be discussed, considering
their morphological, temporal, spatial and stratigraphic dimensions.

2. Diversification, extinction and evolution in the fossil record
Study of the main patterns of diversification and extinction of animal life at a global scale. Basic methods
for interpreting diversity curves, rates of lineage origination and disappearance, and general models of
evolutionary change will be introduced. The concepts of background extinction, episodic extinction and
mass extinction will be analysed, as well as their effects on the structure of biological communities and
subsequent recovery processes. The comparison between microevolution and macroevolution will also be
addressed, together with models of evolutionary change, including gradualism and punctuated equilibrium,
and the main macroevolutionary patterns observable in the fossil record, such as evolutionary trends,
convergence, iterative evolution, adaptive radiations and ecological replacements.

3. Evolutionary morphology, adaptation and function in fossil animals
Analysis of the relationship between form, function and evolution in fossil animals. The basic principles of
evolutionary morphology, biomorphodynamics, biomechanics and ecomorphology will be studied, with
special attention to the functional interpretation of anatomical structures preserved in the fossil record. The
role of development in animal evolution will be addressed, including concepts such as heterochrony,
evolutionary constraints, canalisation and Evo-Devo, as well as the relationship between morphological
innovation, ecological adaptation and diversification of the main animal lineages.

4. Main evolutionary milestones of the Palaeozoic
Study of the main evolutionary and ecological events that characterise animal history during the
Palaeozoic. The agronomic revolution and changes in the patterns of bioturbation of marine sediments will
be analysed, as well as their impact on benthic ecosystems and marine geochemistry. The formation and
evolution of the great Palaeozoic reefs will be studied, with particular attention to Ordovician and Silurian
reefs and to the main reef-building groups, such as sponges, tabulate corals and rugose corals. The mid-
Palaeozoic marine revolution, the diversification of Ordovician marine communities and changes in trophic
networks will also be addressed, including predators, herbivores and detritivorous organisms.

5. Colonisation of the terrestrial environment and origin of the main vertebrate groups
Analysis of the transition of different animal groups towards continental ecosystems during the
Palaeozoic. The early diversification of arthropods will be studied, including trilobites, eurypterids and
myriapods, as well as the main adaptations to terrestrial life, such as the exoskeleton, respiratory systems
and locomotor modifications. The origin and early evolution of insects will be addressed on the basis of the
available fossil evidence. The origin and early evolution of vertebrates will also be studied, including
ostracoderms, placoderms, acanthodians, chondrichthyans and bony fishes, with particular attention to the
evolution of the gnathostome body plan, the origin of jaws and paired fins, and the transition towards
freshwater ecosystems. Finally, the origin and initial diversification of the tetrapod body plan and the main
adaptations associated with life in the terrestrial environment will be discussed.

6. Biotic crises and recoveries of the Palaeozoic
Study of the main biodiversity crises of the Palaeozoic and their consequences for animal ecosystems. The
Ordovician, Devonian and Permian extinctions will be analysed, considering their possible causes,
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magnitude, ecological selectivity and effects on marine and continental communities. Particular attention
will be paid to subsequent recovery processes, ecosystem reorganisation and the role of these crises as
drivers of macroevolutionary change.

7. Main evolutionary milestones of the Mesozoic
Study of the main evolutionary and ecological changes that characterise animal history during the
Mesozoic. The Mesozoic marine revolution will be analysed, with particular attention to the reorganisation
of marine ecosystems, the diversification of new dominant groups and the evolution of defensive strategies
in invertebrates. The replacement of Palaeozoic reef ecosystems by reefs dominated by scleractinian
corals and rudists will be studied, as well as their role in the marine biodiversity of the Jurassic and
Cretaceous. Plant-insect coevolutionary processes associated with the expansion of angiosperms, the
diversification of pollinating and herbivorous insects, and the evolution of complex ecological interactions
in terrestrial ecosystems will also be addressed.

8. Diversification of insects, Mesozoic reptiles, dinosaurs and birds
Analysis of some of the most relevant processes of animal diversification during the Mesozoic. The
evolution of insect societies, the origin of eusociality in hymenopterans and termites, and the appearance
of ectoparasitic and haematophagous forms will be studied, considering their morphological adaptations
and their relationship with vertebrate evolution. The diversification of Mesozoic reptiles will be addressed,
including marine reptiles and dinosaurs. In the case of dinosaurs, the diversity of the main groups, their
locomotor and feeding adaptations, trophic interactions, reproductive strategies, social behaviour and
evidence of endothermy in some lineages will be studied. Finally, the origin of birds from theropod
dinosaurs, the main fossil evidence for this transition and the evolution of adaptations to flight will be
analysed.

9. Biotic crises and recoveries of the Mesozoic
Study of the main extinctions of the Mesozoic and their effects on animal ecosystems. The Triassic-
Jurassic crisis and the Cretaceous-Palaeogene extinction will be analysed, considering their causes,
ecological consequences and role in the reorganisation of marine and terrestrial faunas. Particular
attention will be paid to the extinction of non-avian dinosaurs, the survival and subsequent diversification of
different animal lineages, and the processes of recovery and ecological replacement following biotic crises.

10. Main evolutionary milestones of the Palaeogene
Study of animal evolution during the Palaeogene, with particular attention to the reorganisation of
ecosystems after the Cretaceous-Palaeogene extinction. Radiations of both reptiles and placental and
marsupial mammals will be analysed, together with their ecological diversification and occupation of
terrestrial, aquatic and aerial niches. The evolution and diversification of modern birds will also be studied,
including the appearance of large flightless terrestrial birds and the specialisation of different feeding and
locomotor strategies.

11. Main evolutionary milestones of the Neogene and Quaternary
Study of animal evolution during the Neogene, addressing the evolution of Cenozoic megafauna, including
proboscideans, perissodactyls, artiodactyls and large carnivores, as well as the impact of Pleistocene
climatic changes and the hypotheses proposed to explain the extinctions of the late Quaternary. The
course will conclude with the evolution of primates from a palaeobiological perspective. The relationship
between bipedal locomotion, behavioural changes, brain evolution, social strategies and the adaptive
success of hominins will be analysed in the context of Quaternary environmental changes.
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12. Integration activities and field practice
Activities aimed at integrating the contents of the Palaeozoic, Mesozoic and Cenozoic blocks through the
analysis of case studies, discussion of fossil evidence and resolution of palaeobiological questions. The
course will include a field practice focused on the observation, recognition and interpretation of fossil
evidence in its geological and palaeoenvironmental context. This activity will allow students to apply the
knowledge acquired in theoretical classes to the identification of fossil remains, sedimentary structures,
faunal associations and palaeoecological evidence, as well as to the preparation of a field report in which
the observations made are synthesised and interpreted.

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Theory 24,00
Laboratory 6,00

Total hours 30,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 0,00
Individual or group project 20,00
Independent study and work 10,00
Preparation of lessons 0,00
Preparation for assessment activities 15,00
Resolution of case studies 0,00

Total hours 45,00

TEACHING METHODOLOGY

The teaching methodology will be based on the combination of different teaching-learning strategies,
aimed at promoting the progressive acquisition of theoretical knowledge, critical reasoning, synthesis skills
and the application of palaeobiological concepts to specific cases from the fossil record.

The course will include participatory lectures delivered by the teaching staff, in which the fundamental
contents of the subject will be presented. These sessions will first be devoted to an introductory block on
the foundations of animal palaeobiology, the nature of the fossil record, macroevolutionary processes,
diversification, extinction and the relationship between form, function and adaptation. Subsequently, the
main evolutionary milestones of animal life during the Palaeozoic, Mesozoic and Cenozoic will be
addressed, with particular attention to changes in ecosystems, the main morphological and functional
innovations, ecological interactions and biotic crises that have shaped the evolutionary history of animals.

Each of the major temporal blocks of the course will be complemented by active and integrative sessions
based on teaching innovation methodologies. These sessions will aim to consolidate the contents covered
in theoretical classes, relate concepts from different topics and foster students' ability to establish
connections between evolutionary, ecological and geobiological processes. To this end, directed debates
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based on prior readings, analysis of case studies, flipped-classroom activities, resolution of conceptual
problems, interactive questionnaires previously designed by the teaching staff and scientific argumentation
exercises may be used.

These activities will encourage students not merely to reproduce content, but to synthesise information,
compare hypotheses, identify relationships between apparently independent phenomena and defend their
interpretations through reasoned argument. The critical and supervised use of digital tools and artificial
intelligence may also be incorporated as support for the search, organisation and verification of scientific
information, always from a reflective, ethical and learning-oriented perspective.

At the end of each of the blocks corresponding to the Palaeozoic, Mesozoic and Cenozoic, a specific
content-integration session will be held. These sessions will be aimed at reviewing the main evolutionary
milestones studied, discussing their palaeobiological implications and relating them to general processes
such as diversification, extinction, ecosystem recovery, coevolution, morphological innovation and the
occupation of new ecological niches.

In addition to the classroom activities, the course will include a field practice consisting of a visit to one or
more palaeontological sites of interest, the selection of which may vary depending on availability, ongoing
research activities and teaching opportunities in each academic year. This activity will be introduced in
advance by the teaching staff, who will contextualise the geological, palaeontological and
palaeoenvironmental relevance of the sites visited, as well as the main objectives of observation and
analysis. During the field trip, students will apply the knowledge acquired in theoretical classes to the direct
observation of the fossil record, the recognition of palaeobiological evidence and the interpretation of fossil
associations in their stratigraphic and sedimentological context.

The field practice will be completed with a session for sharing and discussing the observations made
during the visit. In this session, students will analyse the palaeobiological evidence observed, debate
possible interpretations and relate the data obtained to the theoretical contents of the course. This activity
will be aimed at strengthening the integration of knowledge and promoting the understanding of the
evolutionary, ecological and environmental processes recorded at the site visited.

EVALUATION

Assessment of the course will be carried out through the activities and tests described below. The final
grade will be obtained from the combination of the following assessment systems:

Final written multiple-choice examination on the theoretical contents of the course: 60%
Questionnaire or short report after the field trip: 20%
Seminar presentation: integration and palaeobiological discussion activities: 20%

The final examination will consist of a written multiple-choice test composed of 50 questions, each with
four answer options, only one of which will be correct. 
Each correct answer will add 1 point; each incorrect answer will subtract 0.25 points; unanswered
questions will not be scored. The score obtained will be transformed to a scale from 0 to 10 and will
account for 60% of the final grade. If the resulting examination score is negative, it will be considered as a
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grade of 0.

The practical component of the course will be assessed through a questionnaire or short report after the
field trip, in which students must demonstrate their ability to recognise, describe and interpret the
palaeontological evidence observed, relating it to the theoretical contents of the course and to the
geological, stratigraphic and palaeoenvironmental context of the site or sites visited. This activity will
account for 20% of the final grade.

The seminar component will be assessed through integration and palaeobiological discussion activities,
preferably developed in the teaching innovation sessions planned at the end of the Palaeozoic, Mesozoic
and Cenozoic thematic blocks. These activities may include short oral presentations, case-study
presentations, structured debates with argued defence, critical commentaries on readings, presentations
derived from flipped-classroom activities or oral defence of results obtained using digital tools. The ability
to synthesise information, relate concepts, argue palaeobiological hypotheses and communicate
conclusions clearly and rigorously will be assessed. This activity will account for 20% of the final grade.

The course does not include laboratory practicals; therefore, no laboratory attendance requirement is
established. The face-to-face practical activity corresponds to the field trip, attendance at which will be
compulsory due to its applied nature and because it is directly linked to the learning outcomes of the
course. The attendance requirement for this activity will be considered fulfilled with attendance at least
80% of the scheduled hours of the field trip. In the event of inability to attend due to duly justified force
majeure, the teaching staff may establish an alternative assessable activity that allows, as far as possible,
the acquisition of the learning outcomes associated with the field practice to be assessed.

Attendance at theoretical or theoretical-practical classes will not be a minimum requirement for passing
the course.

To pass the course, students must obtain a final grade equal to or higher than 5 out of 10. No independent
minimum grade is established for any of the assessment systems; therefore, the final grade will be
calculated by applying the weightings indicated above.

First and second examination calls

In the first examination call, the final grade will be obtained by weighting the three assessment systems
indicated: final written multiple-choice examination on the theoretical contents of the course, with a weight
of 60%; questionnaire or short report after the field trip, with a weight of 20%; and seminar presentation or
integration and palaeobiological discussion activities, with a weight of 20%.

In the second examination call, the same assessment systems and the same weightings will be
maintained. Students who have not passed the course may retake the final examination through a new
multiple-choice test. The field questionnaire or report component may be recovered through a new
submission or equivalent activity, provided that the student attended the field trip or has adequately
justified their inability to attend due to force majeure. The seminar presentation or integration activities
component may be recovered through an equivalent individual activity, which may consist of a written
assignment, critical commentary, short presentation or content-integration exercise, as determined by the
teaching staff.



Course Guide
47181 Paleobiología animal

47181 Paleobiología animal 9 / 10

Unjustified absence from the field trip will constitute failure to meet a compulsory requirement of the
practical activity and will not be recoverable, given the face-to-face and observational nature of this activity.
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