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COURSE DATA

DATA SUBJECT

Code: 33055

Name: Palaeontology

Cycle: Undergraduate Studies
ECTS Credits: 6

Academic year: 2025-26

STUDY (S)

Degree Center Acad. year Period

1100 - Degree in Biology Facultat de Ciencies 3 First quarter, Sin
Biologiques determinar

SUBJECT-MATTER

Degree Subject-matter Character

1100 - Degree in Biology Evolution COMPULSORY

COORDINATION

VALENZUELA RIOS JOSE IGNACIO

MONTOYA BELLO PLINIO

SUMMARY

DUE TO THE IMPLEMENTATION OF THE NEW CURRICULUM FOR THE BACHELOR'S DEGREE IN BIOLOGY,
THIS SUBJECT IS BEING DISCONTINUED FROM THE OLD CURRICULUM AND IS THEREFORE OFFERED
EXCLUSIVELY AS A NON-TEACHING (ND) COURSE IN THAT CURRICULUM. THIS MEANS THAT IT WILL
NOT HAVE ANY FACE-TO-FACE TEACHING ACTIVITIES ASSOCIATED WITH IT AND THAT THE SUBJECT
WILL BE ASSESSED SOLELY THROUGH A THEORETICAL AND PRACTICAL EXAM.

STUDENTS WHO DO NOT PASS THIS COURSE IN ANY OF THE 2025-26 OR 2026-27 ACADEMIC YEARS
WILL BE REQUIRED TO ADAPT TO THE NEW CURRICULUM TO CONTINUE THEIR BACHELOR'S DEGREE IN
BIOLOGY.

Paleontology is a compulsory subject in grade Biology at the University of Valencia as part of the matter
‘Evolution'. Paleontology studies and interprets the history of living beings on Earth through fossils. This
relates it directly to the most essential aspect of life: change, which has two faces that are the evolution, in
which arise new, and extinction, eliminating the existing forms. Framed within the natural sciences, a
discipline that shares principles and methods with geology and biology, so that should be considered an
important part of both sciences. The course will be taught during the first quarter of the third course, which
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will use the knowledge acquired in other subjects Grade Biology.

PREVIOUS KNOWLEDGE

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

To take Paleontology must have passed the first year following subjects: Geology, Biology and The Tree of
Life.

COMPETENCES / LEARNING OUTCOMES

Analizar las diferentes formas de abordar problemas cientificos complejos.
Argumentar y razonar en base al conocimiento cientifico.

Capacidad de analisis, sintesis y razonamiento critico.

Capacidad de aprendizaje autbnomo.

Capacidad de comunicacion oral y escrita.

Capacidad de manejar el inglés como vehiculo de comunicacién cientifica.
Capacidad de resolucion de problemas.

Capacidad de trabajar en equipo y de liderazgo.

Capacidad de utilizar las nuevas tecnologias de informaciéon y comunicacion.
Comprender el método cientifico.

Comprender la dimension temporal del origen y evolucion de la vida y sus implicaciones.

Comprender la naturaleza histérica del proceso evolutivo en sus aspectos de irrepetibilidad, contingencia
y/0 necesidad.

Conocer la historia y la cronologia de la vida y ubicar los grandes eventos evolutivos en la escala de tiempo
geoldgico.

Conocer los principales conceptos de especie.

Conocer los principales modelos, teorias y evidencias sobre el origen y la evolucién temprana de la vida.
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Conocer los principios y métodos para la interpretacion del registro fésil y su uso en la datacion, la
reconstruccion paleoambiental y la inferencia de procesos evolutivos.

Entender los mecanismos de especiacion.

DESCRIPTION OF CONTENTS

1. INTRODUCTION

Concept and types of fossils. Fossils and sedimentary rocks. The fossil record: bias and
representativeness. Paleontology and its subdivisions: taphonomy, paleobiology and applied paleontology.

2. HISTORY OF PALEONTOLOGY.

Classical Antiquity, Middle Ages and Renaissance. Seventeenth and eighteenth centuries: the interpretation
of fossils as remains of past living beings. Nineteenth and twentieth centuries: the great paleontological
controversies: fixists vs. evolutionists and gradualists vs. punctuationists. Paleontology and the scientific
method: process-response models.

3. TAPHONOMY. 2. BIOSTRATINOMY.

Taphonomy: definition and parts. Biostratinomic processes and factors involved. Formation and types of
fossil assemblages. Criteria for recognition in the fossil record.

4. TAPHONOMY. 2. FOSSILDIAGENESIS.

Definition and diagenetic stages. Fossilization processes: Consequences of the mineralization of organic
remains and their relationship to the types of fossils.

Notions on taphonomic theory. Mechanical states of preservation: cumulative, resedimented and reworked
entities. Registered entities and their properties. Types of registered assemblages.

Introduction to exceptional sites or "lagerstatte.”

5. PALEOBIOLOGY. 1. POPULATION BIOLOGY APPLIED TO FOSSIL POPULATIONS.

Conceptos basicos: diferencias interpoblacionales e intrapoblacionales y su identificacion en el registro
fosil. Reconstruccién de dindamicas poblacionales y criterios de identificacion de antiguas poblaciones
estrategas de r y estrategas de k. Procesos microevolutivos y su estudio en el registro fésil: el caso del
ostreido cretacico Agerostrea mesenterica y sus importantes consecuencias evolutivas.
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6. PALEOBIOLOGY. 2. THE SHAPE OF ORGANISMS I.

Size and shape: general concepts. Ontogeny in fossils: modes of skeletal growth, isometry and allometry
curves and evolutionary sense of the constants a and b.

Ontogeny and Phylogeny: heterochrony, causes, consequences, morphological and evolutionary
significance.

Adaptations: terminology of Skelton, Gould and Vrba. Results and directionality of the adaptations, the
adaptative landscapes and its evolutionary consequences.

7. PALEOBIOLOGY. 3. THE SHAPE OF ORGANISMS II.

Theoretical Morphology: model analysis of coiled shells of invertebrates and their relationship to adaptive
landscapes.

Notions of constructional morphology: factors responsible for the shape of organisms.

Functional morphology. Reconstruction of the functions of the past organisms: the principle of similarity,
biomechanical analysis and paradigmatic method. Examples of functional morphology studies in
invertebrate and vertebrate fossils.

8. PALEOBIOLOGY.4. PALEOECOLOGY NOTIONS.

Methods of reconstruction of the lifestyles of past organisms. Limiting factors in paleoecology and its
study in the geological record.

Fossil communities: general concepts and their application to reef communities. Notions of ancient
terrestrial communities: trophic pyramids and dinosaur homeothermy.

9. PALEOBIOLOGY. 5. PALEOCLIMATOLOGY AND FOSSIL RECORD.

Influence of plate tectonics and climate on the distribution of fossil organisms: climatic gradients.
Reconstruction of past climates: paleobotanical, sedimentological and paleozoological data.

Problems of geographical distribution of organisms in the past: concepts and examples from the fossil
record.

Brief description of biogeographic and climatic changes in Earth's history.

Introduction to macroevolutionary processes: an overview.

The biological species concept and its problems in Palaeontology: time dimension of the species.

Fossil record and speciation: punctuated equilibria and phyletic gradualism, examples of both processes in
the geological record.

Background extinctions (Van Valen Law) and mass extinctions.

The rate of organic change: evolutionary rates, types, calculation methods and examples from the fossil
record.

Evolutionary trends: phyletic and phylogenetic. Its causes and evolutionary consequences. Natural
selection of species. Examples.
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10. PALEOBIOLOGY. 6. EVOLUTIONARY PALEONTOLOGY.

Introduction to macroevolutionary processes: an overview.

The biological species concept and its problems in Palaeontology: time dimension of the species.

Fossil record and speciation: punctuated equilibria and phyletic gradualism, examples of both processes in
the geological record.

Patterns of evolution: evolutionary radiations, ecological displacement, evolutionary convergences,
parallelism, ecological replacement and iterative evolution. Its causes, consequences and examples from
the fossil record.

General conclusions about evolutionary processes in light of the paleontological record.

11. PRACTICAL AND FIELD.

- Knowledge of the fossil record: 1. Fossils of diploblastic animals: Cnidaria: Rugosa, Tabulata and
Scleractinia.

- Knowledge of the fossil record 2. Fossils of triploblastic animals. 1. Mollusca. Importance of their fosil
record. Gastropoda: Major fossil groups.

- Knowledge of the fossil record: 3. Fossils of triploblastic animals. 1. Mollusca. Bivalvia: fossil groups and
their various lifestyles.

- Knowledge of the fossil record: 4. Fossils of triploblastic animals. 1. Mollusca. Cephalopoda: Main groups:
Orthoceratoidea, Nautiloidea and Ammonoidea. Its importance in the fossil record.

- Knowledge of the fossil record 5. Fossils of triploblastic animals. 2. Brachiopoda. Convergence with
bivalve molluscs and distinction from the shells of both groups. External morphology and significance of
the internal characters.

- Knowledge of the fossil record: 6. Fossils of triploblastic animals 3. Arthropoda. Study focused on
Trilobitomorpha and other fossil groups.

- Knowledge of the fossil record: 7. Fossils of triploblastic animals. 4. Echinodermata. Paleozoic diversity
and current diversity. The various fossil groups with special attention to the Echinoidea.

- Knowledge of the fossil record: 8. Fossils of triploblastic animals. 5. Vertebrata. Recognition of different
types of vertebrates. Observation of bones and teeth of mammals.

- Paleoichnology: The ichnites and their importance in geology and paleontology. Classification and
ichnofacies. Ethological and paleoenvironmental inferences.

- Micropaleontology. Preparation techniques and major groups of microfossils: Protista (Foraminifera,
Radiolaria, etc.) Porifera, Arthropoda (Ostracoda) and Vertebrata (mammals and conodonts).

- Practice Field: methodical observation of the fossil record at different outcrops and reconstruction of the
geological history of the visited area.

12. SEMINARS.

It may develop joint seminars for the subjects taught in third grade and seminars proposed by the subject
(whose details and development are indicated appropriately).

WORKLOAD

PRESENCIAL ACTIVITIES
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Activity Hours
Tutorials 1,00
Theory 31,00
Laboratory 28,00

Total hours 60,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 47,00
Preparation of lessons 40,00
Preparation for assessment activities 0,00
Resolution of case studies 3,00

Total hours 90,00

TEACHING METHODOLOGY

NOT APPLICABLE DUE TO THE IMPLEMENTATION OF THE NEW STUDY PLAN
The course is based on the use of different learning activities which include:

¢ Lectures. The development of the course is divided into two lectures a week. In them, the teacher will
present the fundamental concepts of each of the topics, using appropriate audiovisual resources which
give access to students by the usual means. During the sessions, students will focus on adequate
documentation and resources used for the study and understanding of the concepts and correlate them
with the seminar and / or conference, included in the schedule of the course.

¢ Practical classes. Practice sessions will be lab (10), laboratory sessions, 2 hours, will include an
introduction in which the teacher discusses general aspects of the group of organisms studied and the rest
of the time will be spent by students to make the practice under the supervision of the teacher.

A session is a practical field trip. Lasts 8 hours effective and teacher / teachers introduce students to the
methodical observacién of the fossil record in different outcrops and geological and paleontological
conclusions derived from this observation.

¢ Seminars. Were raised 2-hour seminar for attending a conference on topics of interest in paleontology.

¢ Small group tutorials. These tutorials will be used to discuss issues and / or concerns related to the
subject. Also be used for the review and preparation of the matters covered by the final exam. Is scheduled
one hour of tutoring in small groups.

¢ Individual tutorials. The teacher will schedule the student assistance, which may use whenever they deem
necessary. Within this timetable is expected that students, individually, to attend at least three times during
the semester to address specific questions or concerns about the content of the course.
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EVALUATION

NOT APPLICABLE DUE TO THE IMPLEMENTATION OF THE NEW STUDY PLAN

Monitoring in theory be made by means of an exam at the end of the course, in the date proposed
by the Faculty, which count as 2/3 of the final grade. It will be indispensable to pass the course,
reaching at least a score of 4.5 out of 10 in this exam. The assessment of the practices carried out
through the final exam will consist of a visu recognition test of the fossil groups studied, with
questions about taxonomic and taphonomic aspects. The memory of the field trip and/or
questionnaire conducted after the same will contribute 20% of the final practices. Therefore, the
whole practice mark will be a 1/3 of the course.

Summary table:

Subject to evaluate % of final grade
Theoretical exam 2/3
[Practical test and field trip 1/3

Finally, to pass the course must have earned a 4.5, at least in each of the two main sections, and
the weighted average of the two main points should exceed the rating of 5.

In the case of repeaters, if the previous year had passed a part of the course (theory, practice) the
note of these parts are kept for one academic year, but will have to take exams or perform work
for the part having suspended the previous year.

REFERENCES
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