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Prerequisites

Before enrolling to Biology and Diversity of Arthropods is convenient to have passed Mathematics,
Biostatistics, Environmental Prospection, Ecology, Zoology and Zoology Extension. Besides, it is highly
recommended to catch up with the contents of Zoology and the diagnostic traits of the main groups of
arthropods studied in Extension of Zoology.

Objectives and Contextualisation

The objective of this course is to provide the background, tools and skills to:

(1) understand the evolutionary success and the ecological importance of the most diverse group of
multicellular organisms from a morphological, functional, systematic and phylogenetic perspective;

(2) analyze its diversity in real communities and obtain a basic knowledge of their ecology and evolution.

Competences

Act with ethical responsibility and respect for fundamental rights and duties, diversity and democratic
values.
Analyse and interpret the origin, evolution, diversity and behaviour of living beings.
Be able to analyse and synthesise
Be able to organise and plan.
Control processes and provide services related to biology.
Develop a sensibility towards environmental issues.
Make changes to methods and processes in the area of knowledge in order to provide innovative
responses to society's needs and demands.
Obtain, manage, conserve and observe specimens.
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Obtain, manage, conserve and observe specimens.
Students must be capable of applying their knowledge to their work or vocation in a professional way
and they should have building arguments and problem resolution skills within their area of study.
Students must be capable of collecting and interpreting relevant data (usually within their area of study)
in order to make statements that reflect social, scientific or ethical relevant issues.
Students must be capable of communicating information, ideas, problems and solutions to both
specialised and non-specialised audiences.
Students must develop the necessary learning skills to undertake further training with a high degree of
autonomy.
Students must have and understand knowledge of an area of study built on the basis of general
secondary education, and while it relies on some advanced textbooks it also includes some aspects
coming from the forefront of its field of study.
Take account of social, economic and environmental impacts when operating within one's own area of
knowledge.
Take sex- or gender-based inequalities into consideration when operating within one's own area of
knowledge.

Learning Outcomes

Analyse a situation and identify its points for improvement.
Analyse and interpret animal diversity and the phylogenetic lines of the metazoa.
Analyse the sex- or gender-based inequalities and the gender biases present in one's own area of
knowledge.
Apply dissection methods to observe and analyse the internal anatomy of representative samples of the
principal animal groups.
Apply methods for handling and conserving animal specimens.
Apply sampling methods to obtain animal specimens.
Apply techniques for the study of animal anatomy.
Be able to analyse and synthesise.
Be able to organise and plan.
Critically analyse the principles, values and procedures that govern the exercise of the profession.
Develop a sensibility towards environmental issues.
Propose new methods or well-founded alternative solutions.
Propose projects and actions that incorporate the gender perspective.
Propose viable projects and actions to boost social, economic and environmental benefits.
Provide services related to zoology.
Students must be capable of applying their knowledge to their work or vocation in a professional way
and they should have building arguments and problem resolution skills within their area of study.
Students must be capable of collecting and interpreting relevant data (usually within their area of study)
in order to make statements that reflect social, scientific or ethical relevant issues.
Students must be capable of communicating information, ideas, problems and solutions to both
specialised and non-specialised audiences.
Students must develop the necessary learning skills to undertake further training with a high degree of
autonomy.
Students must have and understand knowledge of an area of study built on the basis of general
secondary education, and while it relies on some advanced textbooks it also includes some aspects
coming from the forefront of its field of study.

Content

Theory
What is an arthropod? Systematics and phylogeny of the group.
Arthropodization: detailed study of morphological and physiological adaptations such as ecdysis, internal
anatomy, gas exchange and osmoregulation. Evolution of the nervous system in the different lineages of
arthropods.

The arthropod head problem.
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The arthropod head problem.
Diversity, ecology and evolution of major groups of arthropods (Chelicerata, Myriapoda, "Crustacea" and
Hexapoda.Evolution of flight and metamorphosis in insects.
Coevolution insect-plant.
Emotions in insects.
Evolution of sociality in insects.
Conservation of arthropods.

Seminars
In the seminars we will explore themes that are complementary to the theoretical classes in biology and
diversity of arthropods. In addition, we will discuss relevant general scientific themes.

Practicals
Field practices: Learning sampling design and techniques for the study of arthropod diversity in real
communities.
Lab practices: Detailed morphological study of the main arthropod groups. Manipulation and classification of
real communities of arthropods.
Bioinformatic practices: A series of hands-on classes during which we will apply the background knowledge
acquired in class and in the field to analyze real data.

Methodology

Lectures
The theorical classes will offer the necessary background to the student about the taxonomy, systematics,
ecology and evolution of the main groups of arthropods. The students are expected to complement this
session by studying both the proposed material and additional resources.

Seminars
During the seminar we will discuss not only current relevant themes in arthropod research but also sciences in
general, in particular the role of women in science. The goal of this session is that students understand the
state-of-the-art of research by reading and critically assessing research papers in the field.

Laboratory practices
The students will perform a detailed morphological study of the main groups of arthropods during the
laboratory. During the laboratory practices the students will be able to work on the material collected during the
field sampling whereby allowing them to learn how to prepare and identify specimens for a scientific collection.
If there is sufficient interest from the students we can have one group of practicals taught in English.

Field practices
The aim of the field practices is to teach students basic field sampling methodology as well as to perform a
longitudinal study of the arthropod diversity of the University campus.

Bioinformatic practices
At the informatics practical we will analyze the data collected during the field sampling with special emphasis
on species distribution patterns. The main goal of this practical is that students learn to analyze the data
collected in the field and draw conclusions based on the species distribution and ecology.

Mentorship
In this session the students will have the opportunity to ask questions related to the course either in private or
in groups. This session can also be used to design and follow up the arthropod collection as well as the
theoretical studies.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.
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Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Bioinformatic practices 3 0.12 6, 12, 20, 19, 18, 16, 17, 11, 8, 9

Fieldwork practices 8 0.32 2, 6, 5

Laboratory practical classes 17 0.68 2, 1, 4, 5, 7, 15, 20, 19, 17, 9

Lectures 22 0.88 10, 2, 3, 15, 13, 14

Seminars 4 0.16 10, 2, 3, 1, 15, 12, 13, 14, 11, 8, 9

Type: Supervised

Tutorials 4 0.16 10, 2, 3, 4, 7, 15, 13, 14

Type: Autonomous

Study and solve problems 50 2 2, 4, 6, 5, 7, 15

Written reports, answer to questions 33 1.32 10, 2, 3, 1, 4, 6, 5, 7, 15, 12, 14

Assessment

This course has a continuous grading process that includes five main grading activities of different typologies,
distributed during the whole course with none of them representing more than 50% of the final student's score.

A. Lectures
Partial exams: Regular class contents will be assessed by means of two partial exams comprising about half of
the theory program.
Final exam: Those students not reaching the minimum score (that is a 3 out of 10) in one or both partial exams
will be able to have a second chance in a final exam of the same nature. Likewise, those students aiming to
improve their scores in one or the two theory parts will be allowed to attend be examined of the corresponding
part. However, in doing so the student will automatically lose their previous partial scores.
Each of the two theoretical partial exams will represent a 25% of the final global score.

B. Practices
The attendance to all laboratory, field, and bioinformatic sessions is mandatory.
The practices will be graded through the observation of the attitude and participation of the students, the
proper execution of the exercises and the reaching of the goals determined during the development of the
sessions. Additionally, lab practices will be assessed by mean of a series of morphological studies that will be
delivered at the end of each session. It is not possible to retake the practical sessions.

C. Arthropod collection
The students will make an arthropod collection in groups of 3-5 to be delivered at the end of the course. It will
be possible to use the samples collected during the two field practicals. This session will have a weight of a
15% over the global score.

D. Report
At the end of the course the students will deliver a detailed report about an arthropod group of their choosingin
terms of a Wikipedia page. The objective of this session is not only that studentslearn how to write a detailed
report but also to produce quality content that can be publicly assessed about the taxonomy, systematics,
ecology and evolution of arthropods. This session counts towards 15% of the final score.
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E. Seminars
Presence in the seminars is mandatory and will be assessed through exercises covering the theme of the
seminar. This session counts towards 10% of the final score.

There is constant evaluation during this course, and during the theoretical classes I will ask questions in the
form of online quizzes that may increase the final grade with a maximum of one extra point.

To participate in the final exam, students must have been previously evaluated in a set of activities, the weight
of which is equivalent to a minimum of two thirds of the total grade of the subject or module. Therefore,
students will obtain the grade "Not Assessable" when the evaluation activities carried out have a weighting of
less than 67% in the final grade.

Single evaluation:

The students who take advantage of the single evaluation must carry out the laboratory practices (PLAB) in
in-person sessions and it is a requirement to have them approved. Seminars (SEM) and Field Trips (PCAM)
will also be compulsory, and the evaluation and weight on the final grade of these will be the same as those of
the continuous evaluation (SEM 10%).

The single evaluation consists of a single written exam (with multiple choice questions and some open-ended
questions) on the contents of the entire theory programme.

The grade obtained in the synthesis exam is 50% of the final grade for the subject and that obtained in the
seminars is 10%, with the remaining 40% related to theoretical and practical projects.

The single evaluation exam will be done coinciding with the same date set in the calendar for the last
continuous evaluation exam and the same recovery system will be applied as for the continuous evaluation.

To pass thesubject you must obtain a final grade of at least 5 out of 10 in all the assessment activities and a
minimum grade of 3 out of 10 in the theory part.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Evaluation of report 20% 2.25 0.09 10, 2, 3, 1, 15, 12, 13, 14, 20, 19, 18, 17, 8, 9

Evaluation of the arthropod
collection

20% 2.25 0.09 10, 2, 1, 4, 6, 5, 7, 15, 12, 14, 20, 19, 18, 16, 17,
11, 8, 9

Partial exam I (final exam I) 25% 2 0.08 10, 2, 3, 1, 7, 12, 13, 14, 8

Partial exam II (final exam II) 25% 2 0.08 10, 2, 3, 1, 7, 12, 13, 14, 8

Seminars evaluation 10% 0.5 0.02 10, 3, 1, 12, 13, 14, 19, 18, 16, 17, 11, 8
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Recursos electrónicos:

• Comisión Internacional de Nomenclatura Zoológica: http://www.iczn.org/

• Ibero Diversidad Entomológica Accesible: http://sea-entomologia.org/IDE@/

• Museo Nacional de Ciencias Naturales de Madrid (CSIC): http://www.mncn.csic.es/

• Natural History Museum, Londres: http://www.nhm.ac.uk/

• The Ant Wiki: https://www.antwiki.org/wiki/Welcome_to_AntWiki

• The Bug Guide: https://bugguide.net/node/view/15740

• Wikiversidad zoo artrópodos: https://es.wikiversity.org/wiki/Zoolog%C3%ADa_de_los_artr%C3%B3podos

Software

The free software R will be used during the bioinformatics practices of this subject.
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